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IHosicHuTeTbHASA 3aNIHCKA

Pabouas nmporpamma y4eOHOTO Kypca XuMuu 9 kitacca cocrabiieHa Ha ocHoBe TpeboBanuit ®I'OC OO0, [IpumMepHO# MPOrpaMMbl OCHOBHOTO OOIIET O
00pa3oBaHus M0 XUMHUH 0011e00pa30BaTEILHBIX YUPEKACHUH, aBTOpcKOii [Iporpammel Kypca Xxumun i 8-9 Ki1accoB 00111c00pa30oBaTeIbHBIX yUpexkaeHui/
O. C. T'abpuensa, C. A. CnankoB — M. : IIpocsemenue, 2019., 6a3ucHoro yae0HOTO IiaHa.

PaGouast mporpamMmma kypca xumuu pazpadbortana k yueOHukam aBTopoB O. C. 'abpuensna, U. I'. OctpoymoBa, C. A. Cnagkosa. M. : IIpocsemienue,
2019. Otor yueOHuMK BxoauT B DenepaibHbI NEpedeHb Y4eOHUKOB, yTBEpXKIeH MUHHCTEPCTBOM 0Opa3oBaHusi M Hayku P®D. YueOHHMK mmeeT Tpud
«domymeno MunucrepctBom oOpa3zoBanusi POy,

Paboyas mporpaMma mo XUMHH: KOHKPETH3HPYET MOJoKeHHs DyHIaMEHTAILHOTO s/Ipa CoAep KaHusl 0Oy4eHHS XUMHH C YIETOM M EKIPEAMETHBIX
CBsi3el YYeOHBIX TPEAMETOB ECTECTBEHHO-HAYYHOTO IMKIIA; OIPENENeT IOCIEA0BATEIIFHOCTh HM3YUEHUS €IUHMII COJIEpKaHWS OOy4YeHUS XHMHUHU H
(dbopmupoBanus (pa3BUTHA) OOLIUX Y4E€OHBIX M CIEUU(UUYECKUX TMPEAMETHBIX YMEHHI; Ja€T OPHUEHTHPOBOYHOE paclpesesieHne y4eOHOro BpPEMEHU IIO0
pazzenaM U TeMaM Kypca B MOAAJIbHOCTU «HE MEHEe.

ConeprxaHue mporpaMMbl HAIIPaBIIEHO Ha OCBOCHHE 3HAHWI M Ha OBJIJICHWE YMEHHsIMH Ha 0a30BOM ypOBHE, U4TO cOOTBeTcTBYeT OOpa3oBaTelbHON
nporpamme IKojbl. OHa BKITIOYAaET BCE TEMBI, MPEAYCMOTPEHHBIE (elepaTbHBIM TOCY/IapCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHIAPTOM OCHOBHOTO OOIIETO
o0pa3oBaHUs 10 XUMHUHU U aBTOPCKOM MporpaMMoit yueOHOTO Kypca.

HopMaTHBHBIE TOKYMEHTLIL.

1. 3akoH P® «O6 obpazoBanum».

2. Tlporpammebl kypca xumuu i 8-9 kinaccop oOmieoOpa3oBarenbHbix yapexaeauit/ O. C. ['abpuensH, C. A. CnagkoB — M. : [Ipocsenienue, 2019.

3. ®denepanbHBIN rocynapCTBEHHBIH 00pa30BaTEeIbHBIN CTaHAAPT OCHOBHOTO OOIIEro 00pa3oBaHMSL.

4.DenepanbHblii TIEpevYeHb y4eOHUKOB, PEKOMEHIOBAaHHBIX (IOIMYIICHHBIX) K HWCIOJB30BaHUIO B 00pa30BaTENBHOM IIPOIECCe B 00pa3oBaTEIbHBIX
YVUPEKACHUSIX, PEATH3YIOIINX MMPOTPAMMBI 0OIIEro 0Opa3oBaHHS

Ileau n3yyenus Kypca

Dopmuposanue y yuamuxcs HEIOCTHON €CTECTBEHHO-HAYYHOH KapTUHBI MHpa.

Pa3zeumue n03HaBaTEIIbHBIX HHTEPECOB, MHTEIICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH ydaluxcs B MPOLEcce U3YUEHHUs] XMMUYECKON HayKu U
e€ BKJIaJla B COBPEMEHHBIN Hay4HO -TeXHUYECKUI mporpecc; (GopMUPOBAaHHE BaKHEHIINX JJOTUUECKUX ONEpaliil MbIIUIEHUs (aHaIMU3, CUHTE3, 0000I1IeHue,
KOHKpETHU3allusl, CPAaBHEHHUE U JIp.) B IIpOIlecce MO3HAHUSI CUCTEMbI BaXKHEHUIITNX MOHATHI, 3aKOHOB ¥ TEOPHil O cOCTaBe, CTPOEHUH, CBOWCTBAX U MPUMEHEHUU
XMUMHMUYECKUX BEIECTB.

Bocnumanue y0exnEHHOCTH B TOM, YTO NMPUMEHEHHE MOJIyYEHHBIX 3HAHUH M yMEHHMH 1O XMMHUHU SBJISETCS OOBEKTUBHON HEOOXOIMMOCTBIO IS
6e3omacHoi paboThI C BelleCTBaMU M MaTepHallaMH B OBITY M Ha IPOU3BO/JICTBE.

Ilpoekmuposanue u peanusayus BHINYCKHUKAMH OCHOBHOM IIKOJIBI JIMYHOM 00pa3oBaTeIbHON TPAeKTOPUH: BBIOOP Mpoduis o0ydyeHus B ctapuiei
IIKOJIE WIIH MPO(ECCHOHAIFHOTO 00pa30BaTENbHOTO YUPEXKICHHS.

Ognadenue knwuesvimu KomnemeHyuamu: yaeoHo-1o3HaBaTeIbHBIMU, HH(POPMAIIMIOHHBIMH, LIEHHOCTHO-CMBICIIOBBIMU, KOMMYHHKATHBHBIMH.

[Ipenyaraemselii Kypc OTJIMYaeTCsl OT JPYTUX KypCOB XMMHHM OCHOBHOTO 00IIero oopa3oBaHus, BKIIOYEHHBIX B DefepanbHblii IepeyeHb YUeOHUKOB,
HaJIMYUEM BAKHBIX METOAUYECKHX 0COOEHHOCTEH.
3agayaMu u3ydeHusi yaeOHOro npeamera « XuMus» B 9 Kiacce sIBISIFOTCS:




ydeOHbIe: HOPMUPOBAHHE CHCTEMbl XUMUYECKUX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTHHBI MHUPA;
Pa3BUBaOLIUeE: PA3BUTHE JIMYHOCTH OOYUAIOIINXCSI, UX UHTEIJIEKTYAJIbHOE ¥ HPAaBCTBEHHOE COBEPILICHCTBOBaHME, (HOPMUPOBAHHUE Y HUX T'YMAaHUCTUYECKUX
OTHOIIEHHUH U 9KOJIOTUYECKH [[EIeCO00pa3HOTO TIOBEACHNUS B OBITY U B TPYIOBOM JIEATEILHOCTH;
BOCHUTATEIbHbIE: (DOPMHUPOBAHHE YMEHUH O€30macHOro OOpaiieHusi ¢ BENICCTBAMH, MCIOJIb3yeMBIMU B TIOBCETHEBHOW KM3HU; BHIPAOOTKA MOHUMAHHMS
00IIeCTBEHHON TOTPEOHOCTH B Pa3BUTUM XUMHH, a Takke (OPMHpPOBAHWE OTHOUICHHS K XMMHHM KaK K BO3MOXKHOW 00nacTu Oymymied MpakTUYecKo i
JEeSITEIbHOCTH.

OO0mas xapakrepucTuka Kypca «Xumus 9»
B cooTBeTcTBHM C CDCI[GpaJ'II)HBIM ToCyaapCTBCHHBIM O6pa3OBaTeJ'IBHBIM CTaHJapTOM OCHOBHOI'O O6HIGFO O6pa3OBaHI/I$I ydJamuecsa JOJIKHBI OBJIAACTh TAKUMU
I1I03HAaBaTCJIbHBIMU y‘-Ie6HI)IMI/I I[GﬁCTBPISIMI/I, KaK YMCHHC q)OpMYJ'II/IpOBaTB HpO6J’I€My " TUIOTE3Yy, CTaBUTh LECJIW U 3aJla4yv, CTPOUTH INNIaHbI JOCTUIKCHUS
ueneﬁ " PCHICHUSA TOCTABJICHHBIX 3a4a4, IPOBOAWTL SKCIICPUMCHT U Ha €0 OCHOBE JI€JIaTh BBIBOJAbLI U YMO3AKIIIOUCHU A, ITPCACTABIATL UX U OTCTAaMBATh
CBOIO TOYKY 3pCHUA. KpOMe OTOro, ydJamuecsa OOJDKHBI OBJIAACTh IMPUEMaMH, CBA3AHHBIMU C OIPCACIICHUCM TTOHSTHH: OTrpaHUYMBATHL HUX, OIHUCBIBATD,
XapaKTepu3oBaTb U CPABHUBATL. CJ'I@)IOB&TCJ'H)HO, pu HN3Yy4YCHHUHU XHWMHU B OCHOBHOM IITKOJIE ydamuecs OOJIKHBI OBJIAZICTH y‘—Ie6HI)IMI/I }IeﬁCTBHﬂMI/I,
IMMO3BOJIAIOINUMHU UM JOCTHUYD JIMYHOCTHBIX, MPEAMETHBIX U METAIIPEAMCTHBIX O6p330BaTeJ'II)HBIX PE3YIbTATOB.
IIperyaraemas mporpamMma MO XMMHUHM PACKpBIBAET BKJIAJA y4eOHOTO IpeaMeTa B JOCTHXKEHHUE LeJIell OCHOBHOIO OOIIero oOpa3oBaHUS M OINpeJeiseT
BaKHEWIIME coJepKaTeIbHbIC JMHUU IPeAMETa:

BE€IECTBO — 3HaHUA O COCTaBE€ MW CTPOCHHUH BCHICCTB, HX Ba)KHCHIITNX q)HSI/I‘ICCKI/IX N XHMHYCCKHX CBOﬁCTBaX, OMOJIOTHYECKOM ,I[CﬁCTBHH;
XUMHYECKasA peaKlusl — 3HaHUA 00 YCI0OBUAX, B KOTOPBIX MNPOABIAIOTCA XHUMHYCCKHC CBOMCTBaA BCIIIECTB, crnocobax YIIpaBJICHUA XUMHUUYCCKUMU
mpoueccamMu;
 IPUMEHECHHE BEINECTB — 3HAHUA W OIIBIT HpaKTH‘ICCKOﬁ ACATCIIBHOCTH C BCIICCTBAMHU, KOTOPBIC Haubojee JacTo YHOTpe6J'IHIOTC$I B HOBCG,I[HCBHOP'I
KH3HHU, U POKO HCIIOJIB3YHOTCA B IMPOMBIIIJIICHHOCTH, CCJIIbCKOM XOSH?ICTBC, Ha TPaAHCIIOPTE;

* fI3bIK XUMHMH — CHCTEMa BaXHEUIIUX MOHITHUN XMMUU U TEPMUHOB, B KOTOPBIX OHH OIKMCHIBAIOTCS, HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB, T. €. UX
Ha3BaHU (B TOM UYHCIIE U TPUBUAIbHBIE), XUMUYECKHE (POPMYIIBI U YpaBHEHHUSI, a TaKKe MpaBUiia MepeBoia HHPOPMAIMK C €CTECTBEHHOTO s3bIKa Ha A3BIK
XHUMHUHU U 00paTHO.
[Ipn oTbope coaepkaHusi, KOHKPETU3UPYIOLIErO MPOTrpaMMy, YYUTBIBAJIOCh, YTO Mepel oOmMM oO0pa3oBaHHEM HE CTOUT 3ajada MpodeccHoHaTbHOM
MOATOTOBKH OOYYaIOMIMXCS. DTO ONPEAETHIO MOCTPOCHHE Kypca Kak OOLIEKYIbTYpHOTO, HAlPaBJIEHHOTO, MPEXKe BCero Ha (GOpMUPOBAHUE U Pa3BUTHE
MHTEpeca K U3y4YEHUI0 XUMUU. YUTeHa OCHOBHAs 0COOEHHOCTh MOAPOCTKOBOIO BO3pacTa — HAYyallo Mepexo/ia OT AETCTBA K B3POCIOCTH, KOTOPBII XapakTe-
pu3yercs pa3BUTHEM MO3HABATENBbHOM cephl.
Ha srane ocHoBHOTrO 001Iero 00pa3oBaHus MPOUCXOAUT BKIIOYCHHE 00YYAIOIIMXCS B MIPOCKTHYIO U MCCIEA0BATEIBCKYIO eI TEIbHOCTh, OCHOBY KOTOPOM
COCTaBIISIIOT TaKUE YHHBEpCalbHbIE Y4eOHbIE NEHCTBHS, KaK YMEHHE BUAETH MPOOJIEMBI, CTABUTh BOMPOCHI, KIACCH(PHUIIMPOBAThH, HAOMIOIaTh, TPOBOJHUTH
AKCMEPUMEHT, JIeNlaTh BHIBOJBI U YMO3AKIIIOUEHUS, OOBSICHATH, TOKa3bIBaTh, 3aIUINATh CBOM UIEH, AaBaTh omnpeneneHus moHATUusM. Crola ke OTHOCSTCS
MPUEMBI, CXOJHBIE C ONPENEICHUEM MOHATHIA: ONMHMCAHHUE, XapaKTEPUCTUKA, Pa3bsICHEHHUE, CpaBHEHUE, paznuyeHue. GopMHUpPOBAHUE 3TUX YHHBEPCAIbHBIX
y4eOHBIX IEHCTBUI HAUMHACTCS €II¢ B HA4aJIbHOM IIIKOJIE, @ B Kypce XUMHUU OCHOBHOM IIKOJIBI MPOUCXOIUT UX PA3BUTHE U COBEPIICHCTBOBAHHUE.
MecTo yueOHOro npeaMera B y4eOHOM IJIaHe

CornacHo yueOHOMY IUJIaHY KaJeHIapHO-TEMaTHUECKUH TUIaH MpeaycMaTpruBaeT CISAYIONINI BapuaHT OpraHU3aIiuy mpolecca oOydeHus: XUMUH B 9

«b» kiacce:



Ha U3Yy4EHHUE MpeaAMETa OTBOJUTCS 2 yaca B HEJEN0, UToro 68 vacoB 3a yueOHbIH rof. IIperycMoTpeHbl IpoBEpOUHbIEe, KOHTPOJIbHbBIE, IPAKT MUECKUE
1 1abopaTtopHbie PabOTHI:

KonunuectBo npakrtuyeckux padoT - 5

KommuectBo mabopaTopHBIX OMBITOB -14

KonuuecTtBo KOHTPOJIBHBIX paboT — 4

a TaK)Ke MPEAYCMOTPEH HUTOTOBBIA KOHTPOJIb 3HAHUU.

Conep:xanue yueOHOro npeamera «Xumus 9»
IToBTOpEeHue u 00001IeHHE CBeIEHUIT 110 Kypcy 8 kiacca. Su.

bunapusie coemunenus. Okcuabl coljieoOpasyromue U HecosieoOpasyrome. ['uapokcuasl: ocHOBaHUS, aM(oTepHbie, KUCIOTh. CpeaHue, KHUCIbIE,
OCHOBHBIE COJIH.

O06o01enre cBeICHN 0 XUMHUECKUX peaknusaxX. Kimaccupukamus XUMUYECKUX PEaKIIUid MO pa3IMYHbIM OCHOBAHUSIM: COCTABY M YHCITY P €arupyromux 1
00pa3yroIuxcs BEIIeCTB, TeMI0BOMY 3G (deKTy, HanpaBIeHUIO, U3MEHEHUIO CTEIIEHEH OKUCIIEHUS 3JIEMEHTOB, 00pa3yIoIINX pearupyrolue BenecTna, gase,
HCII0JIb30BAHUIO KaTaJu3aTopa.

[TonsitTne o ckopocTH Xumudecko peakiuu. DakTopbl, BIMSIONIME HAa CKOPOCTh XMMHUYECKUX PEaKIHil: MpUpoJia pearupyrolluX BEIIeCTB, HUX
KOHLIEHTpalWs, TeMIepaTypa, IJI0adb CONPUKOCHOBEHHUS, HaJNUKe KaTanu3aropa. Karanus.

JdemoHcTpauuu

O3HaKkoOMJIEHHE C KOJUIEKIIUSIMA METAJJIOB U HEMETAIIJIOB.

O3HakOMJIEHHE C KOJUIEKIIUSIMU OKCUIOB, KUCIIOT U COJIEH.

3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIMK OT MPUPOIbl PEArUPYIOIINX BEIIECTB.

3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIK OT KOHIIEHTPAIMH pearupyroninx BeIecTB.

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIMK OT IJIOIIAAH
COTPUKOCHOBEHHUS PEarupyrolIuX BEMECTB («KUTIAIIUI CIO»).

3aBUCHUMOCTH CKOPOCTH XMMHYECKOU PEAKIIMK OT TEMIIePaTyphbl pearupyrollnX BEIIeCTB.
JlaGopaTopHble ONBITHI

1.Peakiyus HEUTpaIM3aIuH.

2.Pa3nosxeHne nepokcuaa BOJ0OpO/ia ¢ IOMOIIBIO KaTana3bl KapTodens

3.3aBUCUMOCTh CKOPOCTH XUMUYECKOU PEAKIINHU OT MPUPOJIbI KUCIOT MIPU B3aUMOJICHCTBUH UX C JKETIE30M.
4.3aBUCHMOCTh CKOPOCTH XUMHUUYECKOW peaKkiliu OT TeMIEePaTyphl.

5.3aBUCHUMOCTb CKOPOCTH XUMUYECKOW PEAKIIUU OT KOHIICHTPAITUH.

6.3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEaKIUH OT IIOIIAIN COTPUKOCHOBEHUS pearupyoIIuX BEIIeCTB.
7.3aBUCUMOCTh CKOPOCTH XUMUYECKOU PEaKIINU OT KaTalu3aTopa.

XHMHYECKHE PeaKIUH B PACTBOPAX JIeKTPOJINTOB.104.

[TonsiTHe 00 AMEKTPOTUTUYECKON AUCCOIUAIMH. DIIEKTPOJIUTHI U HEDIEKTPOIUTHL. MeXaHU3M JUCCOIUAIMH IIEKTPOJIUTOB C PA3IUYHBIM XapaKTep oM
cBsi3u. CTeneHb AMEeKTPOIUTHIECKON auccoruanun. CHIIbHBIE U cla0ble YEKTPOIUTHI.

OcCHOBHBIEC TIOJIOKEHHUSI TEOPUU DIEKTPOIUTHUECKOW auccormanuu. Kraccudukanus HMOHOB M WX CBOWcTBAa. KHCIOTHI, OCHOBaHMSI M COJIM Kak



ANMeKTpoUTHL. VX KitaccuuKamust ¥ UCCOIUAIHS.

OO0mue XMMHUYECKUE CBOMCTBA KUCIIOT: M3MEHEHHE OKPACKHM WHAMKATOPOB, B3aMMOJCHCTBHE C METAJUIAMH, OKCUJAAMH U THAPOKCHIAMU METAIIOB H
coyisiMu. MonekysipHble ¥ HOHHBIE (TIOJTHBIE M COKPAIIEHHBIE) YPAaBHEHUS PEAKIIUA.

XHWMHUYECKUI CMBICII COKPAIIEHHBIX YPABHEHHUN. Y CIOBUS IPOTEKAHUS PEAKLIIUNA MEXKy NIEKTPOJIUTAMHU JI0 KOHIA. P11 akTHBHOCTH METaJlIOB.

OOme XMMHUYECKHE CBOMCTBA IIEIOYEH: B3aMMOJECHCTBHE C KHCIOTAaMM, OKCHIAMH HeMeTajuioB, coysmu. OOmme XUMHYECKHE CBOMCTBA
HEPaCTBOPUMBIX OCHOBAHHI: B3aMMOJICUCTBHE C KUCIOTAMHU, PA3JI0KEHUE MPU HATPEBAHUH.

OO0mue XMMHYECKHE CBOMCTBA CPETHUX COJICH: B3aUMOJIEHCTBHE C KUCIIOTAMH, IIEJI0YaMH, COJISIMU M MeTautlaMHu. B3aumonelicTBie KUCTBIX COJIEH COo
IIeJIOYaMH.

IM'uaponus, kak 0OMEHHOE B3aUMOJIEHCTBHE COJIEH ¢ BOJIOM. [ MapOSN3 COMM CHIIBHOTO OCHOBAHUS U CIa00# KUCIOTHL. [ Mapon3 coiu ci1aboro OCHOBaHMS
U criibHOM kucyoThl. [kama pH.

CBoiiCTBa KUCIIOT, OCHOBAHUM, OKCHJIOB M COJIEH B CBETE TEOPHUH DJIEKTPOJUTUUECKON JUCCOIMAIIMN U OKHCIUTEIFHO ~-BOCCTAHOBUTEIBHBIX PEAKITUH.

JlaGopaTopHble ONBITHI.

8.M3MeHeHre OKpacKH HHINKATOPOB B KHCJIOTHOM Cpeie.
9.M3MeHeHre OKpacKu MHINKATOPOB B MICJIOYHOM cpeie.
10.B3aumMopaeiicTBrE MIEIOYEH C YIIIEKUCIBIM Ta30M.
11.B3aumopeiicTBHe KapOOHATOB ¢ KUCIIOTAMH.
IIpakTuyeckas padoraNel
CBolicTBa KHCIIOT, OCHOBAHM, OKCHUJIOB U COJIEH B CBETE TEOPHUU AIEKTPOIUTUUECKON TUCCOLMAIIMNA U OKUCIUTEIBLHO -BOCCTAHOBUTEIIBHBIX PEAKIIUN
HemeTaniapl 1 UX coeAMHEHU.254.

CrpoeHune aToMOB HEMETAJVIOB U UX TNosiokeHue B [lepuoanueckoit cucreme. Psi anektpoorpuniarenibHOCTH. KpucTtamnieckue peméTku HeMEeTaJIoB —
MPOCTHIX BEIIeCTB. AJIoTponus U e npuuuHbl. Pusnueckre CBOWCTBAa HemeTauioB. OOmMe XMMHUYECKHE CBOWCTBA HEMETAUIOB: OKHCIWUTEIbHBIC U
BOCCTaHOBHTEJIHHEIE.

l"asiorensl, cTpoeHne MX aTOMOB U MoJjeKysl. PU3MYecKne U XMMHYECKHE CBOWCTBA T'aJIOT€HOB. 3aKOHOMEPHOCTH U3MEHEHHUS! CBOWCTB T'aJIOTEHOB B
3aBUCHUMOCTH OT UX N0JI0keHus B [lepunonnueckoii cucreme. HaxokeHue rajloreHoB B IPUPOJIE U UX MOJydyeHHUE. 3HAUECHUE U IPUMEHEHUE TaJIOr€HOB.

["amoreHoBOIOpOABI M COOTBETCTBYIOIIME WM KHUCIIOTHI: IUIABUKOBAs, COJIsiHAs, OpOMOBOJOpOJHAs, MoaoBojaopoaHas. [amorenuasl. KauecTBeHHBIE
peaKIMK Ha rajJoreHuT -uoHbl. [IpuMeHeHne coeIMHeHMI raJJOreHOB U UX OMOJIOTHYECKas POJIb.

Obmas xapakrepuctuka snemMeHToB VIA-rpynmel. Cepa B mpupojie u e€ moiaydeHue. AJTOTPONHbIE MOAU(UKAIIMKA CEPbl U UX CBONCTBA. XUMHUUYECKUE
CBOMCTBA CEphI U €€ IPUMEHEHUE.

CepoBoJiopoa: CTpOEHUE MOJEKYJbl, (U3MUECKHEe M XUMHUYECKHE CBOWCTBa, MoiydeHue W 3HadeHue. CepoBogopoanas kucinoTa. Cymbduasl U ux
3HaueHue. JIIoMuUHODOPHI.

Oxcun cepsr (1V), cepuucras kuciora, cyabdutel. KauecTBeHHas peakiys Ha CyTb(OUT-HOH.

Oxcup cepsl (VI). cepnas kucnota, cynbdarsl. Kpucramioruaparsl. KauecTBeHHas peakiius Ha Cyab(aT-nuoH.

CepHast KHCIOTa - CHJIBHBIN dJekTpoiuT. CBOHCTBa pa30aBICHHOW CEPHOM KHUCIOTHI, KaK THUIMHYHOW KHCIOTHI: B3aMMOJEWCTBHE C METalulaMH,
OCHOBHBIMH 1 aM(POTEpHBIMH OKCUAAMH, OCHOBAHUSMU U aM(POTEPHBIMU THIPOKCUIAMHU, coyisiMu. KadecTBeHHas peakius Ha Cylb(ar-uoH.

OO0mas xapakTepucTuka 3yeMeHToB VA-Tpymibl. A30T, CTpOSHHE aToMa U MoJIeKylbl. Du3nveckre u XuMUYecKre CBOMCTBA U IPUMEHEHHUE a30Ta. A30T
B MIPUPOJE U €r0 OUOJIOTHYECKAST POJIb.



AMMHaK, CTpOCHHE MOJIEKYNbl U (U3NYECKUE CBOWCTBA. AMMHAayHasi BOJA, HAIUIATHIPHBIA CIHPT, THAPAT aMMHUaka. JJOHOPHO -aKIENTOPHBIN MEeXaHU3M
oOpa3oBaHus KaTHOHAa aMMOHUs. BoccTanoBuTenbHBIE CBOMCTBAa aMMuaka. Cojll aMMOHUS M UX NTpUMeHeHne. KauecTBeHHas: peakinsi Ha KATHOH aMMOHHS .

Oxcupl a30Ta: HECOIE00pa3yIOINe U KUCIOTHbIE. A30TUCTas KUCIOTa U HUTPUTHI. A30THas KUCJIOTa, €€ MoJlydeHue U cBoiicTBa. HuTpath!.

docdop, crpoerune atoma u amtorporus. Dochunbl. Pochun. Oxcun dochopa(V) u opropochopras kucinora. Docdarel. DochopHbIe YIOOPCHHS.
HNucextnumasl.

OOmiast xapakrepucTuka 351eMeHToB [V A-Tpynmsl: 0COOEHHOCTH CTPOSHHSI aTOMOB, MPOCTHIX BEUIECTB M COSAWHEHHH B 3aBUCHMOCTH OT TMOJIOKEHUS
aneMeHToB B [lepuonnyeckoii cucreme. Yriepos. AIOTpONHbIE MOIUGUKALIUMU: ainma3, TpaduT. AMOp(HBINA YIiepoa U ero copra: caxa, akTUBHUPOBAHHBIN
yroib. Ancopouus. XuMudeckue cBoicTBa yriepoa. Kokcoxummueckoe Mpou3BOJICTBO U €ro nmpoaykuus. Kapouer.

Oxcup yranepona(ll): crpoenne mosekynsl, monyuyeHue u ero cBoictBa. Oxcua yriepona IV): crpoeHne Mosekysbl, MOJy4Y€HHUE M €ro CBOICTBa.
VYronpHas kucnota. CoiM yroabHOW KUCIOThI: KapOOHAThI M ruApokapOoHaThl. TexHuuYecKas u MUILeBas coa.

Heoprannueckue u opraHmdeckue BeIIECTBA. YTJIEBOJOPOJbl. XUMHUECKOE CTPOCHHE OPraHWYECKUX BEIIECTB, KaK MOPSAJOK COEIMHEHHS aTOMOB B
MOJIEKYJIE [0 BaJ€HTHOCTH.

MertaHn, 3TaH, Kak IMpeaeiabHbIe YIIIeBOJOPOJbl. DTUIEH U alleTUJIeH, KaK HempeJenbHble (HEHACBIIEHHbIE) YIIeBOAOPOIbl. ['opeHne yrieBoaopoi0B.
KauecTBeHHbIE peakiiuy Ha HEMpeeIbHbIE COCTUHEHHUS.

OTWJIOBBIM CIUPT, €ro TOJIyYeHHE, NMPUMEHEHHE W (U3HOJIOTHYECcKoe JeicTBHe. TpExaToMHBIM coupT TuiepuH. KadecTBeHHas peakius Ha
MHOTOATOMHBIE CUPTHI. YKCYCHAas - IPEICTaBUTENb KJIacca KapOOHOBBIX KUCIIOT.

Kpemnwii, ctpoenue ero atoma u cBoiictBa. Kpemuutii B npupose. Cunmuiuas! 1 cuinad. Oxenn kpemuusi(1V). KpemuaueBas kucinora u €€ conu.

IIpounsBoacTBO cTekna u neMeHTa. [Ipoaykuus CuIMKaTHONW MPOMBIIIIIEHHOCTH: ONITHYECKOE BOJIOKHO, KepaMuka, Gapdop, ¢pasHc. OnTuyeckoe BOJIOKHO.

Hemerannel B npuposae. @pakiinoHHas EpPEroHKa )KMIKOT0 BO31yXa Kak Coco0 MoyydeHHs KUCIopoJa, a30Ta, aproHa. [lonyuenue pocdopa, kpemHus,
XJIOpa, N0J1a. DJIEKTPOJIU3 PACTBOPOB.

[TosrydeHne cepHOl KUCIOTHI: ChIPbE, XMMU3M, TEXHOJIOTHYECKAs CXeMa, METO/{ KUIIAIIEro €105, IPUHIMIIEI TeNJI000MeHa, PO TUBOTOKA U LIUPKYJISLIHUH.
Oneym. I[Ipon3BoacTBO aMMHUaKa: ChIpbE, XUMHU3M, TEXHOJOTHYECKAs CXEMaA.

JdeMoHcTpanun

Komiekuust HeMeTauos.
I'openune HeMeTaIoB - IPOCTHIX BEIIECTB: IPEBECHOTO YIIS.
Huarpamma «CocTtaB BO3oyXa».
Buneodparments! u cnaiiapl «IItuusu 6azapbi».
[Toptper H. 1. 3enunckoro. [lornomnenre akTHBUPOBAHHBIM YIJIEM paCTBOPEHHBIX BEILIECTB WJIM Ta30B.
YCTpoicTBO MPOTHUBOTA3A.
Komnexkuust «IIpuponHeie coeiMHEHNS HEMETAIIIIOBY.
Buneopparments! u cnaiiapl «@pakiiioHHas eperoHka »HJIKOTO BO3TyXa»
Buneodparments! u cnaiiap! «lloaydenue Bogopoaa, KUCIOPOa U TajJoreHOB IEKTPOIUTUYECKUM CIIOCOOOM.
Buneodparments! u cnaiiapl « Ipon3BOICTBO CEPHOM KUCTOTHIY.
Buneogparments! u cnaiiapl «I Ipon3BoICTBO aMMuaKay.
JlabopaTopHbIe ONbITHI
12.KauecTBeHHas peakius Ha KapOOHAT-HOH.



IIpakTHyeckne padboThI

2.13ydenne CBOMCTB COJISTHOW KUCIIOTHI.

3.ITonydeHune yrieKucioro ra3a u U3y4eHHe ero CBOMCTB.

MeTtasibl 1 UX coeMHeHus1.174.
[Tosmoxenne meramnoB B [lepuoanueckoi cucreme xumuueckux sneMeHToB J[. 1. MenpeneeBa, CTpoeHHME UX aTOMOB M KPUCTaUIOB. Metamyeckas
CBS3b M METaJUIMUECKas KpUCTaJUIM4ecKas pemérka. Pu3nuecKkue CBOMCTBA METAIJIOB: AJIEKTPO- M TEIUIOMPOBOTHOCTh, OTPaXKaoIasi CIOCOOHOCTD,
MIacTUYHOCTh. CrutaBbl YEPHBIC U 1IBETHHIEC.
MeTtamibl Kak BOCCTAaHOBHUTENH. DJIEKTPOXUMUUYECKUN Psii HAMpPsDKEHUM. B3aummonelcTBre METaioB ¢ HEMETaJUIaMU, OKCHJIaMH, KUCJIOTaMHU, COJISIMHU.
AJTIOMHHOTEPMHSL.
CtpoeHue aToMOB | MIPOCTHIX BEHIECTB IMIETOYHBIX METAILIOB. 3aBUCUMOCTh (DU3UYECKUX U XUMUYECKUX CBOMCTB IIEJIOYHBIX METAJIOB OT 3apsI0B sAep
X aToMOB. OKCHIBI ¥ TUAPOKCHUIBI IIETOYHBIX METAJUIOB, UX MOJy4€HUE, CBOMCTBA, IPUMEHEHNE. BakHenIIre CoMu MEeT0YHbIX METAJIOB, UX 3HAYCHHE B
YKUBOW M HEXKUBOU IPHUPOJE U B )KU3HU YEIIOBEKA.
CtpoeHne aToMOB W TPOCTHIX BEMIECTB IIEIOYHO3EMEIBHBIX METAJIOB. 3aBUCHUMOCTh (DU3WYECKUX W XUMHYECKHX CBOWMCTB IIEJTOYHO3EMEIBHBIX
METAJUIOB OT 3aps/IOB sAep UX aTOMOB. OKCUIBI M TUIPOKCHIBI IETOYHO3EMEIbHBIX METAIOB, UX MOJYyYEHHE, CBOMCTBA U MPUMEHEHHE. BaxkHelmue conu
HIEI0YHO - 3eMeJIbHBIX METAJUIOB, X 3HAUEHUE B MPUPOJIE U KHU3HU ueroBeka. KapOoHaThl v ruipokapOOHAThI KalbLU.
JKéctkocTh BoMbI: BpeMeHHas U ocTostHHas. CriocoObl ycTpaHeHHUsT BpeMeHHOM kécTkocTh. CriocoObl yCTpaHEHHUS MMOCTOSIHHOM XKECTKOCTH. IOHUTEI.
CoenuHeHns aTIOMUHUS B pUpoie. XUMUYECKHE CBOMCTBA amtoMuHMsI. OCOOCHHOCTH OKCHIA M THAPOKCH/IA ATFOMUHUS Kak aM()OTEPHBIX COSIMHEH Hil.
Baxneitmme conu amoMunus (Ximopu, cyabdar).
OcobGenHoctu ctpoeHus aroma xene3a. JKeme3o B mpupojae. Baxkneitmme pynsr xkene3za. Oxcunbl u rugpokcuanl xenesa(ll) u xenesa(lll). Conm
xene3a(ll) u xenesa(lll). ObHapyxeHHEe HOHOB KATHOHOB K€JIe3a B pacTBOPE. 3HAYCHUE COCIMHECHUH Kee3a.
Koppo3us xumuueckas u 31eKTpoXUMUYecKast. 3aliuTa MEeTauioB OT KOPPO3uH. MeTaiisl B IpUpoie: B CBOOOTHOM BHJIE U B BUe coenuHeHuil. [lonsTue
o Metayutypruu. UépHas u uBeTHas Metamtyprus. [lupoMeramnyprus, ruApoMeTauTyprus, snekrpomeramnyprus. JJomennsiii npouecc. [lepepaboTka uyryna
B CTaJlb. DJIEKTPOJIU3 PACILIABOB.
JdeMoHcTpanun
lNamenne u3zBectTu BOJOM.
[Tony4yenue xEcTKOM BOABI B3aUMOACHCTBUEM YIIIEKUCIOTO C U3BECTKOBOM BOJIOM.
YcTpanenue BpeMeHHOM KECTKOCTH KUTISTYCHUEM U T00aBKOM COBI.
YcrpaHeHue noCTOSHHON KECTKOCTH 100aBKOM COJIBI.
BuneodparmenTs! u cnaiapl «OKCHT ATFOMUHUS ¥ €T0 MOAU(PHKAIIII.
BuneodparmenTs u cnaipl «[Ipor3BoICTBO UyryHa U CTATH.
BuneodparmenTs! u cnaiapl «3menust U3 4yryHa v CTaIm.
BuneodparmenTs u cnaiiapl «[Ipor3BOICTBO aTFOMUHUS.

JlabopaTopHbIe ONbITHI
13.TTonyueHne n3BECTKOBON BOJIBI M OMIBITHI C HEH.

IIpakTnyeckne padoTsl

4. TlomyueHne KeCcTKOH BOJBI M CIIOCOOBI €€ yCTpaHEeHHUS.



XHMHA M OKpY’KaoIas cpeaa.24.

Crpoenne 3emiu: SApO, MaHTHS, 3eMHasi KOpa, UX XUMUYECKU cocTaB. JIutochepa u e€ xumudeckuii coctaB. Munepainsl. Pyapl. Ocanounbie MOpoJbL.
[Tone3npie uckomaempie. XUMHUECKUN COCTaB THAPOcheprl. XUMUYIESCKHI cOCTaB aTMOC(hEpHI.

HcToUuHNMKM XUMHUYECKOTO 3arpsA3HEHUs OKpy»Karolel cpeabl. [7100anpHble IK0JIOTHYECKUE MPOOIEMbl YEI0BEYECTBA: MAPHUKOBBIA AIPPEKT, KUCIOTHbIE
JIOKJI1, 030HOBBIE AbIPbl. MexX1yHapoAHOE COTPYJHUUECTBO B 00IACTH OXPaHbl OKPYKAIOIIEH CPelbl OT XUMUYECKOTO 3arpsi3HEeHUs. «3eIEHast XUMUS».

JdeMoHcTpanuu

BuneogparmenTs! u cnaiifpl «CtpoeHue 3eMiy U €€ XUMHUUECKUNA COCTaB.
Kosnexnuss MUHEPAIOB ¥ TOPHBIX MOPOJ.
Komnekuus «Pynpr metaminony.
BuneogparmenTs! u crnaiifpl «I'1obanbHble 3K0I0rHUECKre PO OIeMbl YETIOBEUECTBAY.
JlaGopaTopHble ONBITHI
14 VI3yuenue rpanura.
O0600menne 3HaHUH MO0 XMMHUH 32 KYPC OCHOBHOM IIKOJIBIL. 74.

CrpoeHue atroma B COOTBETCTBUHU C TOJIOXKEHHEM XuUMHUYeckoro asnemeHta B [lepuomuueckoil cucreme. CTpoeHHe BelIeCTBAa: XUMHUYECKas CBS3b U
KPUCTANINYECKUE PEMIETKU. 3aBUCUMOCTh CBONCTB OOpa30BaHHBIX 3JIEMEHTAaMH IPOCTBHIX BELIECTB (METaIOB, HEMETAJIOB, OJIArOPOAHBIX Ta30B) OT
IIOJIO’KEHHS IEMEHTOB B Ilepnoanueckoii cucreme. TUIOIOTHA HEOPraHMYECKUX BEILECTB, ACICHUE X HA KJIacchl U rpynnsl. [Ipencrasureny.

[Ipu3Haku M ycioBUs NMPOTEKaHUsI XUMUYECKUX peakiuil. TUIOJOrus XMMHUYECKUX peakUuil MO pa3jIMYHbIM OCHOBAaHMSM. Peakumm MOHHOro oOMeHa.
OKHCANTENBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.

XUMHUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB. XapaKTepHbIE XMMUUYECKHE CBOMCTBA COIE00pa3yOLINX OKCUIOB, THAPOKCHUIOB (OCHOBAHUI, KUCIIOT U
aM(}OTEepHBIX THAPOKCUJIOB), COJICH.

TemaTHYecKOe NJIAHUPOBAHHNE YUeOHOT0 MaTepHasa

Ne HazBanwue riassi Konuuectso [TpakTuueckue KonTtpossHbie
TJIaBBI 4acoB padoThI paboThI
1 [ToBTOpeHue u obGoOIIEHNE 5

CBEICHMH I10 KypcCy 8 Kiiacca.
XUMHYECKUE PEAKLIUN

2. XVMMHYECKUE PEAKIIMH B pacTBOpax 10 Nel
3. HemeTannel 1 ux coeqUHEHUS 25 No2
4, MeTanisl ¥ MX COeTMHEHUS 17 No3
XUMUS U OKpYyKarolas cpena 2
O0001IeHne 3HAaHUHA IO XMMHH 3a 7 Ned

KypC OCHOBHOM IIKOJIBL.
Peseps 2




I[lnannpyemble pe3yJbTaThl OCBOCHUS NpeaMeTa « XuMus 9»
IIpeagMeTHbIE pe3yabTAThI
[To 3aBeprieHUI0 Kypca XMMHU Ha JTalie OCHOBHOTO OOIIEro 00pa3oBaHWs BBIMYCKHUKM OCHOBHOM IIIKOJBI JIOJDKHBI OBJIQJIETh CIEAYIOIIUMHU
pe3yJibTaTaMu:
JINYHOCTHBIE Pe3yJIbTATHI:
OCO3HAHUE CBOEH ITHUYECKOM NPHUHAUICKHOCTH, 3HAHUE UCTOPUM XUMHU U BKJIa/1a POCCUICKOM XUMHYECKOM HAYKH B MUPOBYIO XUMHUIO;
(hopMupoBaHUE OTBETCTBEHHOTO OTHOIICHUS K TTO3HAHUIO XUMHH; TOTOBHOCTU M CIIOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha
OCHOBE M3YUYEHHBIX (PAKTOB, 3aKOHOB M TEOPUH XHMHH; OCOZHAHHOTO BHIOOPA U MTOCTPOECHUE WHIUBUIYAIbHOU 00pa30BaTEIbHOM TPACKTOPHH;
(hopMHUpOBaHHE LIETOCTHOM €CTECTBEHHO-HAyYHOUN KapTUHBI MUPA,
HEOTHEMJIEMOM YACThIO KOTOPOU SABJISECTCS XUMUYECKash KapTHHA MUPA;
OBJIAJICHHE COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIIUM YPOBHIO PA3BUTHS HAYKH M OOIIECTBEHHON MIPAKTUKH, B TOM YHCJIE U XUMUYECKUM;
OCBOEHHE COIMATBHBIX HOPM, MPABHII TIOBEJICHHUS, POJIeH U (OPM COIMATBLHOM )KU3HU B COIIMYME, TPUPOJIE U YACTHO U KU3HU HA OCHOBE IKOJIOTHIECKOM
KYJIbTYphI U 0€30MaCHOTO 00OpaIeHusI C BEIIECTBAaMHU U MaTepHaJlaMu;
dhopmMupoBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHHH CO CBEPCTHHKAMU W B3POCIBIMH B TpoOIlecCe 00pa3oBaTEIbHOM, OOIECTBEHHO
MOJIE3HOM, Y4eOHO-HUCCIeA0BATENHCKOM, TBOPUECKON U IPYTUX BUIOB JACATEIHHOCTH, CBSI3aHHBIX C XMMUEH.
MetanpeaMeTHble pe3yabTaThbl:
ompeneseHue 1eaeil COOCTBEHHOTO 00Y4YeHHS, TOCTAHOBKA U (hOPMYITHMPOBAHHE JIJIsi ceOsl HOBBIX 33714,
IUTAaHUPOBAHUE ITyTEeH JOCTUXKEHUS JKETaeMOTo pe3yIbTaTa 00y4eHHsI XUMUHU KaK TEOPETUUYECKOT0, TaK U AKCIIEPUMEHTAIbHOTO XapaKTepa;
COOTHECEHHME CBOMX JCUCTBUM C IUIAHUPYEMBIMH pe3ybTaTaMH, OCYLIECTBIEHUE KOHTPOJIS CBOEH NEATEIBHOCTH B IPOLIECCE JOCTUKEHUS pe3ylbTaTa,
omnpezeneHue cnoco0oB ASWCTBUN IPU BBHITIOJHEHUH TAOOPATOPHBIX U MPAKTUYECKUX padOT B COOTBETCTBUU C MPaBUJIAMU TEXHUKH 0€30MacHOCTH;
ornpezesieHue UCTOYHUKOB XUMUYEeCKOr nHpOopMaIuy, ModydeHre u aHanus e€, co3ianue MHPOPMAIIMOHHOTO MPOAYKTa U €ro MPEe3eHTAIHS;
HCIIOJIb30BAHME OCHOBHBIX HMHTEJUICKTYAJIIbHBIX OIEpalyii: aHalu3a M CHHTE3a, CPaBHEHUS U CUCTEeMaTH3aluu, O0OOUIeHHS M KOHKPETHU3AllHH,
BBISIBJICHHE TPUYUHHO-CJIEICTBEHHBIX CBA3CH U MOCTPOCHHE JIOTUYECKOTO PACCYKICHHS U YMO3AKIIOUeHUS (MHIYKTUBHOTO, AETyKTUBHOTO U MO aHAJIOTHH)
Ha MaTepuaje eCTECTBEHHO-HAYYHOT'O COJIEPIKAHMS;
YMEHHE CO3/1aBaTh, IPUMEHSTH U MPEOOPa30BbIBATH 3HAKH U CUMBOJIbI, MOAETH U CXEMBbI IS PEIlIeHUs] y4eOHBIX U MO3HABATENIbHBIX 33/1a4;
dbopMHUpOBaHHE U PA3BUTUE IKOJIOTUYECKOTO MBIIUICHUS, YMEHUE MPUMEHATh €r0 B MO3HABATEIbHOW, KOMMYHUKATUBHOM, COIMATBHON MPAKTUKE U
npodeccrnoHalbHOM OpUEHTALINY;
TeHepUPOBAaHUE UCH U OTpeeNieHUue CPEACTB, HEOOXOUMBIX AJISl UX Pealu3allliH.
IIpexMeTHbIE pe3ybTATHI:
BpInyckHUK HAy4YHTCH:
XapaKTepHU30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HaOII0ICHHE,
HU3MEPEHUE, SKCIIEPUMEHT;
OTIMCHIBATh CBOMCTBA TBEPABIX, )KHUJIKHUX, Ta3000pa3HBIX BEIIECTB, BBIACIISAS UX CYIIECTBEHHBIC MPU3HAKH;
PacCKpbIBAaTh CMbICT OCHOBHBIX XUMUYECKUX TTOHATUH «aTOM,
«MOJIEKYIa», «XUMHUYECKUN FIEMEHTY, «IPOCTOE BEUIECTBOY, «CII0KHOE
BEILIECTBOY, «BAJIEGHTHOCThY, «XUMHYECKAs! PEaKIUsD», UCMOJIb3Yys 3HAKOBYIO CUCTEMY XHUMUU;



PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHON TEOPUH;

pa3nuyaTh XUMUYECKUE U (PU3HUECKHE SIBIICHHS,

Ha3bIBaTh XUMUYECKUE DJIEMEHTHI;

OTIPENIENATh COCTaB BEUIECTB 10 UX (hopMymnam;

ONPEEIATh BaJIEHTHOCTh ATOMa 3JIEMEHTa B COEAUHEHUSX;

ONPEEINATh TUIl XUMUYECKUX PEaKIINii;

Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIUi;

BBISIBJISITH IIPU3HAKH, CBUJIETENIbCTBYIOIINE O MPOTEKAHUH XUMHUYECKON PEAKIMH MTPH BBIIIOJHEHUN XUMUYECKOTO OIIBITA;

COCTaBJIATH (POPMYIIBI OMHAPHBIX COCTUHECHHI;

COCTaBJISATh YPABHEHMSI XUMUYECKUX PEaKIUi;

coOnroath mpaBuiia 6e30mMacHOM pabOThI IPHU MPOBEIEHUH OTIBITOB;

M0JIb30BaThCs Ja00PATOPHBIM 000PYAOBAHUEM U MOCYAOM;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIYHCIISATH MAaCCOBYIO JIOJIK0 XUMUYECKOTO 3JIEMEHTa M0 POpMysie COeAMHEHNUS;

BBIYHCIISATH KOJIMYECTBO, 00BEM HITM MacCy BEIIECTBA M0 KOJUYECTBY, 00bEMY, Macce pPeareHTOB UM MPOIyKTOB PEaKInu;

XapakTepu30BaTh GU3NYECKUE U XUMUUECKHE CBOICTBA MPOCTHIX BELIECTB: KUCIOPOIa U BOJOPO/IA;

MOJIy4aTh, COOMPATH KUCIOPOJ U BOJIOPOS;

pacrno3HaBaTh OIMBITHBIM IYTEM ra3000pa3HbIe BEUIECTBA: KUCIOPO, BOJOPOI;

pacKpbIBaTh CMbICI 3aKOHAa ABOTraapo;

PacKpbIBaTh CMBICI OHATUN «TEIJI0BOM 3PPEKT peakluuy», «MOJIIPHBIA 00BEMY;

XapaKkTepu30BaTh GU3NYECKUE U XUMHUECKHUE CBOMCTBA BO/IBI;

PacKpbIBaTh CMbICI OHSTHS «PAaCTBOPY;

BBIYUCIISITH MACCOBYIO JI0JIF0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

MIPUTOTOBJISATH PACTBOPHI C ONPEACIIEHHON MacCOBOU JoJen

PacTBOPEHHOT'O BELIECTBA;

Ha3bIBaTh COCIMHEHHUS U3YYEHHBIX KJIIACCOB HEOPIraHUYECKHUX BEILECTB;

XapaKTepu30BaTh (PU3NUECKHE U XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKHX BEILECTB: OKCUIOB, KUCIOT, OCHOBAHUI, COJIEH;

ONPEIEIATh IPUHAUIEKHOCTD BELIECTB K OIIPEIETIEHHOMY KIIaCCy COCIMHEHUM;

COCTaBJIATh ()OPMYJIbI HEOPTraHUYECKUX COSIMHEHUM N3YUEHHBIX KIacCOB;

IIPOBOJUTH OMBITHI, MOATBEPKAAIOIINE XUMUYECKUE CBONMCTBA U3YUEHHBIX KIIACCOB HEOPraHNYECKUX BELIECTB;

pacrno3HaBaTh OIBITHBIM IIyTEM PacTBOPBI KMCIIOT U LIEJIOYEH 110 U3MEHEHUIO OKPACKU UHINKATODA;

XapaKTepU30BaTh B3aUMOCBS3b MEX Y KJIaCCaMU HEOPTaHUUYECKUX COEANHEHN;

packpsiBaTh cMmbica [leproanueckoro 3akona [[. 1. Menneneesa;

OOBSICHATH (PU3NYECKUN CMBICI AaTOMHOTO (TIOPSIKOBOI0) HOMEPAa XUMHUUECKOTO 3JI€MEHTa, HOMEPOB TPYIIBI U epHoJa B nepuoandeckoit cucreme [1.1.
Meneneena;

0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIPEJIeNIaX MAJIbIX IIEPHUOJIOB U TIIaBHBIX HOATPYIIIL;



XapaKTepU30BaTh XMMMUYECKUE IEMEHTHI (OT BOAOpOJA A0 KaJbliMsd) Ha OCHOBE MX IOJIOKEHHS B nepuoauueckoi cucreme . M. Menneneesa u
OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;
COCTaBJISATh CXEMbI CTPOEHHUS aTOMOB NepBbIX 20 31eMeHTOB nepuoanyeckoil cucremsl /1. Y. Menneneesa;
PacKpbIBaTh CMBICI OHITUN «XUMHUYECKas CBSI3bY,
«BIEKTPOOTPULIATEIBHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BELIECTB OT THIA KPUCTAIIINYECKON PEIETKY;
OTPEENATh BUJ XUMUYECKON CBSA3H B HEOPraHMUECKUX COEANHEHUSX;
n300paxaTh CXEeMbl CTPOEHUS MOJIEKYJI BEIIECTB, 00pa30BAHHBIX Pa3HBIMU BUJAMH XUMUYECKUX CBS3EH;
PacKpbIBaTh CMBICI IOHATUN «HOH», «KATHOH», AHUOH,
«OIEKTPOIUTHI», KHEITEKTPOIUTHIY, «IJEKTPOIUTUYECKAS AUCCOLUALUNY, «OKUCIUTENb», «CTENEHb OKUCIECHUY, «BOCCTaHOBUTEIbY,
«OKHCIICHUE,
«BOCCTaHOBJICHUEY;
OTIPEIEeNATh CTENEHb OKUCIICHHS aToMa 3JIEMEHTa B COCIMHEHUY;
PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTUYECKOHN TUCCOLMALINN;
COCTaBJISITh YPABHEHUS SJIEKTPOJUTUUECKON TUCCOLMAIIMN KUCIIOT, IET0YEH, COJIeH;
OOBSICHATB CYIIIHOCTb IIPOLIECCa SIEKTPOJIUTHUECKON AUCCOLMALMY U PEAKLIMIl HOHHOTO OOMEHa;
COCTaBJIATh MOJIHBIE U COKpAILEHHbIE MIOHHBIE YPaBHEHMsI peakuii OOMeHa;
OIpeNeNATh BO3MOXKHOCTb IPOTEKaHMsI PEAKIIMI HOHHOTO OOMEHa;
IIPOBOJIUTH PEAKIMH, OATBEPKIAtOIIME KaUeCTBEHHbII COCTAaB PAa3JIMUHBIX BELECTB;
OIpeNeNATh OKUCIUTEIb U BOCCTAHOBUTEIIb;
COCTaBJIATh YPABHEHUS OKHCIUTEIBHO ~-BOCCTAHOBUTEIBHBIX PEAKLIUI;
Ha3bIBaTh (PaKTOPHI, BIUSAIOLUIME HA CKOPOCTh XUMUYECKOH peakiuy;
KJIaccu(pUIMPOBaTh XMMUYECKHE PEAKLIUU 110 Pa3IMYHBIM IPU3HAKaAM;
XapaKTepu30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOCHHEM U CBOMCTBAMU HEMETAILIOB;
IIPOBOJIUTH ONBITHI IO OJTYYEHHUIO, COOUPAHUIO U U3YUEHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa,
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YIJICKUCIBINA a3 U aMMHAK;
XapaKTepU30BaTh B3aUMOCBS3b MEXY COCTaBOM, CTPOEHUEM U CBOMCTBAMHU METAJLIOB;
Ha3blBaTh OPraHWYECKHUE BEIIeCcTBA MO UX (opMysie: MeTaH, 3TaH, STWJIEH, METaHOJ, 3TaHOJ, TIHUIEPHH, YKCYCHas KHCIO0Ta, aMMHOYKCYCHasi KUCIIOTa,
CTEapUHOBAs KUCIIOTA, OJICMHOBAs KNCJIOTA, III0K03a;
OLICHUBATH BIIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOLIEN Cpeibl HA OPraHU3M YEJIOBEKa;
I'PaMOTHO 00OpaIIaThes C BEECTBAMU B MIOBCETHEBHON JKU3HU;
ONPEAEIATh BO3MOXXHOCTh MPOTEKAaHUSI PEAKLIMH HEKOTOPBIX INPEACTaBUTENEH OpPraHUYECKUX BEIIECTB C KUCIOPOJIOM, BOAOPOJOM, MeETalllaMH,
OCHOBAHUSIMH, TaJIOTEHAMH.
BbIyCKHHUK MOJYy4YHT BO3MOKHOCTh HAYYHMThCS:
BBIIBUT'aTh U MPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bl O XUMHUECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTAaBA U CTPOEHHS, UX CIOCOOHOCTH BCTYIATh
B XMMHUYECKHE PEAKIIUH, O XapaKTEPE U MPOAYKTAX Pa3IUYHbIX XMMUUYECKUX PEaKLUi;



XapaKTEepHU30BaTh BELIECTBA 110 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIIMBATh MPUUYMHHO-CIICJICTBEHHBIC CBS3M MEXKAY JTAHHBIMU XapaKTePUCTUKAMU
BEILIECTBA;
COCTAaBJISITh MOJICKYJISIPHBIC U MOJTHBIC HOHHBIC YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSM;
MIPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSIBIATH OKUCIHUTENIBHBIE HJIM BOCCTAHOBUTEIBHBIE CBOMCTBA C y4E€TOM CTENEHEH OKHCIICHUS SJIEMEHTOB,
BXOJISIIIIMX B €70 COCTaB;
COCTAaBJISITh YPaBHEHUS peakiuii, COOTBETCTBYIOIIUX
MOCJIEI0BATEILHOCTH TIPEBPAILIEHU HEOPTaHUUECKHUX BEIIECTB PA3IMYHBIX KJIACCOB;
BBIJIBUTATh W TIPOBEPATHh JKCIEPUMEHTAIBHO THUIOTE3bl O PEe3ysbTaTaxX BO3JACUCTBUS Pa3IUYHBIX (PAaKTOPOB HA M3MEHEHHE CKOPOCTH XMUMHYECKOM
peaKiuu;
HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS IS IKOJIOTHUECKH TPAaMOTHOTO TIOBEICHHS B OKPYKalOIIeH cpere;
WCIIOJIb30BaTh MPHOOPETEHHBIE KITIOYEBBIE KOMIIETCHIIMM TPH BBITTOJTHEHUH MPOCKTOB U y4eOHO-MCCIIEIOBATEILCKUX 3a7a4 MO0 W3YYCHHUIO CBOMCTB,
croco0O0B TIOJIYUCHHS U PACTIO3HABAHUS BEIIIECTB;
00BEKTUBHO OIICHUBATh HH(OPMAITUIO O BEIIECTBAX U XUMUYECKUX MPOIIECCax;
KPUTUYECKH OTHOCUTHCSA K IICEBAOHAYIHOU nHpopmaruy,
HeZ0OPOCOBECTHOM peKsiaMe B CpeCTBaX MacCOBOW MH(OpMALINK;
OCO3HABATh 3HAYEHHUE TEOPETUUYECKUX 3HAHUN MO XUMUH JUTsl PAKTUYECKOM NEeSTEIbHOCTH YEI0BEKa;
CO37aBaTh MOJICJIM U CXEMbI JUIsl pelIeHHs] y4eOHbIX U MO3HABATENbHbIX 3a/1a4; TOHUMAaTh HE0OXOIUMOCTb COOJIIO/IEHUS MTPeNucaHuil, Ipe/uiarae MbIX B
MHCTPYKIUSAX 110 UCIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U JIP.

Y4eOHO-MeTOAMYECKOEe M MATEPHAIBHO-TEXHUYECKOe o0eceyeHue
Jast yaammxesi: «Xumus.9 kiaceyn. O. C. I'abpuensna, . I'. Octpoymos, C. A. Cinankos. M. : [Ipoceemenue, 2019.
MaTepuajibHO-TeXHHUYECKOe oOecredeHune

Jns oOydeHHs] y4yaliuxcsi OCHOBHOM WIKOJIBI B COOTBETCTBUU C TpeboBaHusmu DenepaibHOro rocyJapCTBEHHOTO 00pa30oBaTENBHOTO — CTaHAapTa
HeoOXxoIuMa peanu3anus JesTeIbHOCTHOIO MOoaXoAa. JlesTebHOCTHBIN MoAX0] TpeOyeT MOCTOSHHOM Omophl mpoliecca 00y4eHUsT XUMUU Ha JIEMOHCTpa-
[MOHHBIA SKCIIEPUMEHT, MPAKTUYECKUE 3aHATUS M Ja0OpaTOpHBIC OMbBITHI, BBIMOJHSIEMble ydamuMmucs. KaOuHeT XuMHM  OCHamIEH KOMIUIEKTOM
JEMOHCTPAIIMOHHOTO M Ja0opaTOpHOTO OOOpPYIOBaHUS MO XMMHH JJIsi OCHOBHOHM MIKOJIbI. B kaOuHETe XUMHUU OCYIIECTBIAIOTCS KakK ypouHas, Tak H
BHEYpouHast (opMbl y4eOHO-BOCIUTATENBHON AeSITeNbHOCTH ¢ ydamuMmucs. OcHamieHue B Oonbliell 4acTu cooTBeTCTBYeT llepedHro 060pymoBaHUS
KaOMHEeTa XMMUU W BKJIIOYAET pa3lM4yHble TUMBI CPeACTB OOy4deHHs. bounblryto yacTh 00OpYHOBaHHS COCTABIAIOT Y4eOHO-NPAKTUUYECKOE U y4eOHO-
nabopatopHoe 00OpyIOBaHUE, B TOM YHCIIE€ KOMIUIEKT HaTypaJbHBIX OOBEKTOB, MOJAENH, MPUOOPHl U MHCTPYMEHTHI JUIsl MPOBEIACHUS IEMOHCTpAIM U
MPAKTUYECKUX 3aHSATUH, IeMOHCTPAIIMOHHBIE Ta0IUIIbI, BUJIC0, MEIHa OCHAIIICHNUE.

B xoMIuIekT TexHu4ecKkuX U HHPOPMAITMOHHO-KOMMYHUKATUBHBIX CPEICTB OOYyUEHUSI BXOJAT: amnmapaTypa Ajs 3amuceidl 1 BOCIPOU3BEICHUS ayaHo-

1 BUJeonH(popMannu, KOMIBIOTEP, MyIbTUMEANA TPOCKTOP, TOCKA C MHTEPAKTUBHON MPUCTABKOM, KOJIJICKIUS MeIMa-pECypcoB, BbIxo ] B IHTepHeET.

Hcnonb30BaHKe AIEKTPOHHBIX CPEJICTB 00YUEHUS TTO3BOJISIEOT:
® aKTUBU3UPOBATH JCSITEIHLHOCTH 00YUAIOLTUXCS, MTOIydaTh O0Jiee BBICOKHME Ka4eCTBEHHBIE Pe3ylbTaThl 00y4eHNs,;
e 1pu noarotoBke Kk EI'D obecneunBaTh caMOCTOSTEIBHOCTh B OBIIAICHUN COJIEpPKaHUEM Kypca .



¢dopmupoBars KT - KOMIETEHTHOCTb, CIIOCOOCTBYIOIIYIO YCICIIHOCTH B Y4€OHOH JEATEIILHOCTH;
e (¢opmupoBats YVY/I;

Hamypanvnvie 00vexkmul

HarypanbHbie 0OBEKTBI, HCHOJB3yeMble B OOy4E€HWHM XUMHUHU, BKJIIOYAIOT B €e0S KOJUICKIIMM MHUHEPAJOB M TOPHBIX IMOPOJ, METAUIOB M CIUIABOB,
MUHEPAJIbHBIX YI00pEeHHH, MJIacTMAcC, KAy4yKOB, BOJIOKOH U T. II.

O3HakoMJIEHHE yJalIuxcs ¢ o0pa3iaMu MCXOJHBIX BEIIECTB, MOJYIMPOIYKTOB M TOTOBBIX M3CIIUNA MO3BOJISET MOJYYUTh HATJISAHOE MpEACTaBiIeHUuE 00
ATUX MaTepuajax, UX BHEUTHEM BHJIE, a TAKKE O HEKOTOPHIX (PU3UUYECKUX CBOMCTBAX.

Xumuueckue peakmueovt u Mamepuaivl

OOpaiieHre co MHOTHMH BEIIECTBAMH TPEOYET CTPOTroro CoOJIOICHHS MPaBUIl TEXHUKH O0€30TIaCHOCTH, OCOOEHHO IMPHU BBIMOJIHEHUU OIBITOB CAMUMHU
yqamumucs. Bece HeoOXoauMbIe MEpBI MPEI0OCTOPOKHOCTH YKa3aHbI B COOTBETCTBYIONINX JOKYMEHTaX U UHCTPYKITHSX.

Xumuueckasn nadopamopnasn nocyoa, annapamol u npuOOpsvl

Xumudeckasi ocy/a moapasiesieTcss Ha IBE TPYIIIbI: JJIS BHITOJTHEHHS OTBITOB YUAITUMUCS U IEMOHCTPAIIMOHHBIX OIBITOB.

[Tpubopsl, anmapatel ¥ YCTAHOBKH, UCTIOJB3YEMbIC HA YPOKAX XHUMUH, TIOJIPA3IESIOT Ha OCHOBE MPOTEKAIOMINX B HUX (PU3HUECKUX U XUMUYECKHUX .

Yueonwvie nocoous na neuamnoit ocnose

B npornecce 00yueHuss XuMuu UCIONB3YIOTCA CIIEAYIONINE TaOIUIIbI TOCTOSHHOTO SKcroHUpoBaHus: «llepuoanueckas cucreMa XUMUYE CKUX 3JIEMEHTOB
J.1. MenneneeBa», «Tabnuiia pacTBOPUMOCTH KUCJIOT, OCHOBAHUN U COJICH», « DNEKTPOXUMHUICCKUN PsJT HANIPSHKEHUH MeTaIioBy», «KpyroBopoT BemiecT
B MIPUPOAE» U JIp.

Jljis opranuzaiyy caMoCTOSITEIbHOM paboThl 00yUYaIONIUXCs Ha YPOKax UCIHOJB3YIOT pa3HooOpa3Hble TUAAKTUUYECKUE MaTepUallbl: TETPaIu Ha MeYaTHOM
OCHOBE WJIM OTAENbHBIE padoure JUCThl — HHCTPYKLIMU, KApPTOUYKU C 3aJaHUSMH Pa3HOM CTENEeHHW TPYIHOCTH IJIi M3Y4YeHHs HOBOTO Marepuala,
CaMOIIPOBEPKH U KOHTPOJISI 3HAHUM yJaIuXxcsl.

Jiia obecrieyeHust 6€30MacHOro Tpy/Aa KaOMHETe XUMUU UMEETCS:

® MPOTHBOIOXKAPHBIM HHBEHTAPb

® anTeuyky ¢ HAOOPOM MEIMKAMEHTOB U MEPEBA30YHBIX CPE/ICTB;

® HMHCTPYKIIMIO MO MpaBUiIaM 0€30MacHOCTH TpyAa s 00yJaromuxcs

e I KYpHaJ perucTpanuy HHCTPYKTaxa Mo MpaBuiiaM 0€30MacHOCTH TPpY/a.



KanenaapHo-teMaTu4yeckoe mJIaHUPOBaHHE YPOKOB XUMHUH B 9 kJ1acce. 68 yacos.

Ne Tema ypoka - OcHOBHOe coJep:KaHne YPOKa XapakTepucTuKa OCHOBHBIX BU/JI0B .3. Cpoknu
n/n ; a AesITeJIbHOCTH 00y4Jaromuxcs (Ha
5 & YPOBHE MPeIMETHBIX Y4eOHBIX TLUIAH pakr
= JNeCTBHIT)
1 Knaccuduxarus 1 bunapusie coequaeHnst. OKCUTBI Xapaxmepuzosams OKCHIBI, THAPOKCHIB | §1
HEOPraHUYECKHUX COJIC00pa3yIoIIne U (ocHoBaHwMsI, aM(OTEPHBIE THAPOKCHU/IBI,
BEIIECTB U UX HeconeoOpasytormue. ['uapoKcu b KHCIIOPOICOEPIKAIITUE KUCIOTHI) U COTTU
HOMEHKIATypa OCHOBaHUs1, aM()OTEPHBIE, KUCIIOTHI. IO IIJIaHY: COCTaB, CIIOCOObI 00pa30BaHUs
Cpennue, KUCIble, OCHOBHBIE COJIH. Ha3BaHUU, XapaKTEPHbIC CBONCTBA U
Jdemoncrpanuu. O3HaKOMIJICHHE C TIOJTy9ICHHUE.
KOJIJIEKITUSMH METaJIOB U Knaccugpuyuposams OKCHIIBI, TUIPOKCHIBI
HemerauioB. (O3HAKOMIIEHHE C (ocHoBaHwMsI, aMOTEPHBIE THIPOKCHIBI,
KOJUIEKIUSAMHU OKCUOB, KHCIIOT H KHCIIOPOICOAEPIKAIITIE KUCIOTHI) U COTTU
colei 10 pa3IMYHBIM ITPHU3HAKAM.
Ymems monTBEPKIATH XapaKTEPUCTUKY
OTIIENBHBIX TIPEICTABUTEIICH KIIaCCOB
HEOPTaHWYICCKUX BEIIECTB YPABHEHUSIMHU
COOTBETCTBYIOLLMX PEAKLIUII.
Packpvisamo B3aMMOCBSI3b
HEOPTaHWYIECKUX COCAMHCHHM, KaK
TEeHETUYIECKYIO.
2-3 Knaccudukarus 2 O00011IeHNE CBENEHUI 0 XUMAYECKUX ObvscHAmMb TIOHATUS «XUMUYECKAS 82 9

XUMHUYECKUX PeaKIHii
0 Pa3IUYHBIM
OCHOBaHUSIM
CrapTroBbiii
KOHTPOJIb

peaxmusix. Kimaccudukarms
XUMUAYECKUX PEAKLHH MO Pa3IMuHbIM
OCHOBaHUSIM: COCTaBYy M YUCITY
pearupyrommx 1 00pa3yommuxcs
BEIIeCTB, TeroBoMy dddekry,
HaNpaBJICHUIO, U3MEHEHUIO CTETIEHeH
OKHCIJICHUS 3JIEMEHTOB, 00pa3yroIuX
pearupyomme BelecTsa, dase,
HCIOJIB30BAHMIO KaTaJIN3aTopa.
JlabopaTopHble ONBITHI.
1. Peakuus HelTpann3anum.
2. PaznoxxeHne nepokcuaa BOJOPOa C
MTOMOIIBIO KaTaja3bl KapToQers.

PEaKIH», «PEAKIINU COSANHEHUS,
«PEAKIMN PA3IOKEHUS», «PEAKIHH
o0MeHay, «peaKIHy 3aMeIICHUS,
«peaKIy HeHTpaIH3aIimy,
«QK30TEPMHUYECKUE PEAKIIHNY,
«QHJIOTEPMUYECKHE PEAKIIHNY,
«0oOpaTHMBIE PEAKIHH», KHEOOpATHMBIE
pEaKIMN», OKUCIHTETHHO-
BOCCTQHOBHTEIILHBIE PEaKIIUM»,
«TOMOTEHHBIE PEAKIUI», «TeTePOreHHbIE
peaKkuum», «KaTaJIUTUYECKHE PEAKLUN»,
peakuum», «TeroBoi 3¢ dexr
XUMHYECKOH PEaKLIUU».
Knaccugpuyuposams xumuueckue




PCAKIIMH MO Pa3IMYHBIM OCHOBAHUSIM.
Onpedensms OKUCIUTEND U
BOCCTaHOBUTEIb, IIPOLIECCHI OKHUCIICHHS 1
BOCCTaHOBJICHHSI.

Habniooams v onucvieams peakiuu
MEKIY BEMIECTBAMH C TIOMOIIIBIO
PYCCKOTO SI3BIKA U SI3BIKA XHMHH.

45

[TonsiTue o ckopocTn
XUMHUYECKON PEaKIUU.
Karanus.

ITonsiTHE O CKOPOCTH XMMUYECKON
peaxiuu. GakToOpHl, BIAUSIONINE HA
CKOPOCTb XMMHYECKUX PEaKIIHI:
MIPUPOJIa PearupyoNX BEIIECTB, UX
KOHIIEHTpAIHs, TeMIIepaTypa,
IIJIOIIA/Ib CONTPUKOCHOBEHMS, HATNIHE
kaTtanuzaTtopa. Katanus.
JdemoncTpanuu. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOW PEAKLUU OT
MIPUPOJBI PEATHPYIOIIMX BELIECTB.
3aBUCHUMOCTH CKOPOCTH XUMUYIECKOI
peakuuy OT IUIOIIAN
COIPUKOCHOBEHUS PEATUPYIOIINX
BEIIECTB («KHUTISAIITUH CIIOH»).
3aBUCHMOCTH CKOPOCTH XUMHUYIECKOM
peakuuu OT TEMIIEPATYPhI
pearupyronmx BeIecTB.
JlaGopaTopHble ONBITHI.

3. 3aBHCHMOCTb CKOPOCTH
XUMUYECKOW peakluy OT IPUPOJIbI
KHCJIOT PY B3aUMOJEHCTBUU UX C
JKEIIE30M.

4. 3aBUCHMOCTH CKOPOCTH
XUMUYECKOU peakUUu OT
TEeMIIEpPaTypBhlL.

5. 3aBECHMOCTb CKOPOCTH
XUMHUYECKOH PEAKIINH OT
KOHIIEHTpAIUH.

6. 3aBUCHMOCTH CKOPOCTH
XUMHYECKON peakMK OT IJIOLaan
COIIPUKOCHOBEHMSI pEarupyronmx
BEIIIECTB.

ObvsacHAmMb, YTO TAKOE «CKOPOCTh
XUMHUYECKON peaKium».
Apeymenmuposams BEIOOP STUHUIT
u3Mepenus Vp.

Yemanasnusams nipuaHHO-
CJICICTBEHHBIC CBSI3M BJIMSHUS Pa3InIHBIX
(haKTOpOB Ha CKOPOCTh XMMHUYECKHX
peaKiuu.

Habarwoams 1 onucwvieams peakmun
MEKy BEIIECTBAMH C TIOMOIIIHIO
PYCCKOTO (POTHOTO) S3bIKA U S3BIKA
XUMUH.

1Ipo600ums ONBITHI, TOATBEPKAAIOIITIE
3aBUCHMOCTH CKOPOCTH XUMHYECKOH
PEaKIy OT Pa3IMIHBIX (aKTOPOB.

83




7. 3aBUCHMOCTBH CKOPOCTH
XMMHUYECKOW PEaKkluy OT

KaTaJIu3aTopa.

6 DIEKTPOJIUTUYECKAS Xapaxmepuzosams TIOHSTHSI 84
OUCCOLMALS OJICKTPOJIUTH

gyecKast
JUCCOITHAITHS, «QJIEKTPOIHUTHDY,
«HEINEKTPOITUTHD.
[NoHsTHE 00 3TEKTPOITUTUIECKON Yemanaenusamo MPUYHUHHO-
JUCCOIHMAINN. DIEKTPOITUTHI CIIEJICTBEHHBIE CBS3M MEXKIY MPHUPOIOi
JIUCCOIMAIINH SIEKTPOIUTOB C 3JIEKTPOIUTA u CTETEHBIO ero
Pa3TUYHBIM XapaKTEPOM CBSI3H. JIUCCOITHAITHH.
Crenenp 37eKTPOTUTHIECKOM Ycemanasnusame MPUYUHHO-
muccornuanyu. CuiabHbBIE U calble CIIEJICTBEHHBIE CBSI3M MEXKIy THIIOM
OJICKTPOJIUTHI. XUMHUYECKON CBSI3U B OJICKTPOJIUTE U
MEXaHU3MOM €ro JUCCOLUALMH.

7 OCHOBHBIE TTOJIOKEHUS OcCHOBHBIE [IOJI0KEHUS TEOPUH Xapakmepuzoeéams  TIOHSTUSL ~ «CTeleHb | 85
Teopuu INEKTPOIUTUYECKON TUCCOLUALINH. U CCOLUALIN», «CUIIbHBIE
3JIEKTPOIUTHYECKO Kna“ccnquaum HOHOB U MX 3JIEKTPONIUTHI»,«C1a0ble
mcconmauun (TD]D) cBoiicTBa. Kuciorel, oCHOBaHUS U 3JIEKTPONIUTHI),«KATUOHBI»,  «AHUOHBI»,

COJIN KaK 3JIEKTPOIUTHL. WX CKHUCIOTBL»,  «OCHOBAaHUS),  «COIH.

KJIaccu(uKays ¥ IUCCOLHALIMSL Cocmasnsamy ypaBHEHUS
JIEKTPOIIUTUYECKOH JUCCOLUAINN
KHCIIOT, OCHOBAHUM M COJICH.
Hnmocmpuposams npuMepaMu
OCHOBHBI€ TIOJIO’KEHHSI TEOPUU
IIEKTPOIUTUYECKON THCCOLUALIH.
Pasznuyames KOMIOHEHTHI JOKA3aTENbCTB

8—9 | Xumuueckue cBoiicTBa OO0mme XuMUIecKre CBOMCTBA KUCIIOT: | Xapakmepuzoeams OOIIIE XUMHUIECKUE 86

KHCJIOT B CBETC TCOpHUU
BHGKTpOHHTquCKOﬁ
AUuccolranun

HW3MEHEHHE OKPAacKd HHIUKATOpOB,
B3aMMOJCHCTBHE c MeTaJlaMH,
OKCHJAaM{ W THIPOKCHIAMH METaJUIOB
U coisiMd. MoJeKyIsipHble U MOHHBIE
(onHBIE M COKpAILEHHBIE) ypaBHEHUS
peakuui. XUMUYECKUI
CMBIC
1
COKpaUIEHHBIX YpaBHEHHUU. Y cCIOBHA
MIPOTEKaHUs peaxiuit MEXIY

CBOICTBA KHUCJIOT C MO3ULIUN TEOPUU
ANEKTPOIUTHYECKON JUCCOLUALIMH.
Cocmagnsams MOJEKYIAPHBIE, IOIHbIE U
COKpAaII€HHBICMOHHbBIE YPaBHEHUS
peakuuii ¢ yuacTueM KUCTIOT.
Apaymenmuposams BO3MOKHOCTb
MPOTEKAHUS PEAKIIUM C y4acTHEM KHUCIIOT
Ha OCHOBeE IpaBuia bepromne u psina
aKTHUBHOCTH METaJLJIOB.

1Ip0600ums ONBITHI, TOATBEPKIAAFOIINE




3JICKTPOIUTAMH  JIO  KOHIA.  Psin
AKTUBHOCTH METaJUIOB.
JlaGopaTopHble ONBITHI.

8. 3MeHeHMEe OKpacKKM MHIMKATOPOB B

KHUCJIOTHOM cpere.

XUMHYECKHE CBOMCTBA KUCIIOT, C
COOJTIOZICHUEM TTPABUIT TEXHUKH
0e30macHOCTH.

Habniooams v onucvieams peakiyuu ¢
YYaCTHEM KHCIIOT C TIOMOIIBIO PYCCKOTO
(pPOIHOTrO) A3bIKA U SA3BIKA XUMHHL.

10 XHUMUYECKUE CBOMCTBA OGmue XUMHUYECKUE CBOWCTBA Cocmaensims MONEKYISIPHBIE, TIOJIHBIC H 87
OCHOBAHMII B CBETE B3aMMOJICHCTBHE C KHCIOTAMH, COKpallleHHbIC HOHHBIE YPaBHEHUS
Teopun OKCHIAMH HEMETJIJIOB, COMSAMI. peakIuii C yyacTHeM OCHOBaHHUH.
EKTPOJTUTHYECKOH HEPACTBOPUMBIX OCHOBAHMI: Apeymenmupogamu BO3MOXKHOCTD
HCCOLMALHHN B3aMMOJICHCTBHE C KHCIOTAMH, MPOTEKAHNs PEaKINii ¢ yIacTHeM

pa3oKeHHne PY HarpEeBaHUU. OCHOBaHWI Ha OCHOBe Npasuia beprome.
JlabopaTopHbIe ONBITHL. IIpo6o0ums ONBITHI, MOJITBEPKIAAIOIIHE
9. N3MeHeHne OKpacKu WHAWKATOPOB B | XUMUYECKHE CBOMCTBA OCHOBAaHUH, C
LIESTOYHON Cpefe. COOJTIOZICHUEM TTPABUJT TEXHUKH
10. B3auMmojelicTBre 1mIenouei ¢ Oe3omacHOCTH
YTIIEKUCIBIM Ta30M. Habniooams n onuceieams peaximm ¢
Y4acTHEM KHCIIOT C IIOMOIIBIO PYCCKOT'0
(pomHOT0) sI3BIKA U SI3BIKA XFMIH
11 XUMHUYECKHE CBOMCTBA OO0mume XuMHIECKIE CBOMCTBA Xapaxmepu3zoéams 00IIHE XUMHICCKUE 88
COJIeH B CBETE TEOPUH CpeIHUX COJIel: B3aUMOJIEUCTBHUE C CBOMCTBA COJIEH C MO3UIIUNA TEOPUH
HIICKTPOJIHTHIECKOM KHCITIOTaMH, IIeT0YaMH, COIIIMU U ANEKTPOIUTHYECKON JFICCOIMAIIHU.
HCCOIMALIN, MeTaJIaMI. BzanmopeiicTBre KHUCITBIX Cocmaeiz;zmb MOJIEKYJISIPHBIE, TTOJTHBIE U
COJIEH CO IIEI0YaMHU. COKpamniéHHbIE HOHHBIE YPaBHEHUS
JlaGopaTopHble ONBITHI. PEAKIIMIL C y4aCTHEM COJEH.
11. BzaumogeiicTBre KapOOHATOB C Apeymenmuposamp BO3MOXKHOCTh
KHUCIIOTaMH. MPOTEKAHUSI PEAKLUMI C ydacTHUEM coJied
Ha OCHOBE MpaBuia Beprone.
1Ipo6ooums OMBITHL, TOATBEPIKIAIOLIHE
XUMUYECKUE CBOMCTBa coJei, c
coOroIeHeM TIPaBUII TEXHUKH
0e30IacHOCTH.
Habriooame m onucvieams peaximm ¢
YYaCTHUEM COJIEH C MIOMOILBIO PYyCCKOTO
(poaHOro) s3bIKa U SI3bIKA XHUMHH.

12 [TonsiTre o ruapom3e Iuaponus, Kak obMeHHOe | Ycemanasnusams — 3aBUCUMOCTH  MEXAy | 89

CoJIeii. B3aMMOJICKCTBHE COJIe C BOJOI. | COCTABOM COJIM U XapaKTEPOM I'MIIPOJIU3a.

I'maponus comu CUIBHOIO OCHOBaHUS
U ciabod KUCHoTel. [wmaponu3 comu

Ananuzuposams cpeny pacTBopa COJHU C
TTOMOIIIBIO HHIUKATOPOB.




ci1aboro  OCHOBAaHMA U  CUIIBLHOMU

kucnotsl. Llkama pH.

Ilpocno3uposams THI TUIPONU3a COIH Ha
OCHOBE aHaJIM3a €ro (OPMyIIBL.

13 IpakTuyeckas CBolicTBa KHCIIOT, OCHOBAaHHI, Ymemsv oOpamatbess ¢ sabopatopHbiM | CTp.
padora 1. OKCHJIOB U COJICH B CBETE TEOPUU 000Opy/IOBaHUEM M  HarpeBaTeIbHBIMHU | 52
Pemrenue ANEKTPOTUTHYECKOH TUCCOLUAIIUH U nprbopaMu B COOTBETCTBUH C MPAaBUIAMHU
3KCHepI/IMCHTaﬂBHIﬂX OKHCHH’EGHBHO-BOCCTaHOBI/ITeIH)HBIX TEXHUKN 6C3OHaCIiOCTI/I.
sa1au 110 TeMe peaKIuid. Habniooams cBoiicTBa DJMEKTPOUTOB 1
<<3HCKTpOHHTquCKa$I IMPOUCXOAAIUX C HUMHU SABJICHUU.
Habnwooams u onucvieams peakuu ¢
AUCCOITUAITHNS Y4aCTHUEM DJICKTPOJMTOB C ITOMOIIbIO
€CTECTBEHHOTr'0 (PYCCKOTO WM POIHOTO)
SI3bIKA U A3bIKA XUMHU.
Dopmynuposamo BBIBOJIBI o
pe3ysbTaTam MIPOBEJCHHOTO
9KCTIEpHUMEHTA.
14 O06o06menne n [Moar
cUcTeMaTU3aLus K
3HaHUU 1O TeMeE K.p.
«XUMHUYECKUE PEAKIUN
B pacTBOpax
3JIEKTPOJIUTOB)
15 KonTp. padora 1 o
Teme «XUMHUYECKUE
peaKuuu B pacTBOpax
3JIEKTPOJIUTOB)
16 OO0mas CtpoeHne aTOMOB HEMETAJIOB M UX ObvscHAMb, 9TO TAKOE HEMETAILITHL. 810
XapaKTepUCTHKA nonoxxenue B [lepuoauyeckoit CpasHueamp annoTpOIHbIE
HEeMeTaIoB cucreme. Psn BUJION3MEHEHHUS KHCIOPOa.

3JIEKTPOOTPUTIATENEHOCTH.
Kpucramueckue pemérku
HEMETAJUIOB — IPOCTHIX BEIIECTB.
Amnorponus v €€ IPUYKHEIL.
dusnyeckre cBOMCTBA HEMETAIIOB.
OO01mre XUMHUYECKHE CBOMCTBA
HEMETAJIJIOB: OKHUCIIUTEIbHBIE H
BOCCTaHOBUTEILHEIE.
Hdemoncrpanuu. Komnexmus

Pacprleamb MIPUYIHHBI aJITIOTPOIINU.

XapaKmepusoeamb XUMHUYCCKUEC
OJICMCHTBI-HCEMECTAJIJIbI n MMPOCTHIC
BC€IICCTBA-HEMCTAJLJIBI: CTpOCHHC,

¢usnyecKue W XUMHYECKHE CBOWCTBA
HEMETAJIIOB.

Obvscusmb  3aBUCUMOCTD
OKHCITATENBHO- BOCCTAaHOBUTEIBHBIX
CBOWCTB (W npedcKaszvléamsb CBOWCTBA)




HEMCTAJLJIOB.. FOpeHI/IC HEMCTAJLJIIOB -
MPOCTHIX BCIICCTB: JPEBECHOI'O YIJIA.

3JIEMEHTOB-HEMETAJIOB OT MX TOJIOXKCHUS
B Ilepuomuueckoil cucreMe XUMHUYECKHX
anemenToB /I. 1. Menpeneena.
Yemanaenusamo MPUYUHHO-
CJICICTBCHHBIC CBSI3U MEXIY CTPOCHUEM
aToMa, XUMHUYECKOUN CBA3b10, TUIIOM
KPUCTaJUTMYECKOM pelIeTKd HeEMETaJuIoB U
UX  COCOMHEHUM, HX (1)1/I3I/IquKI/IMI/I
CBOMCTBaMH.

Jloka3vieamb OTHOCHTEIBHOCTh TOHSTHH
«METaJU» U «KHEMETaIl.

17 OOmras T'anorensl, cTpoeHKe UX aTOMOB U Xapaxmepusosams crpoenne, | §11
XapaKTepUCTHKA Mosekyin. du3nueckne U XuMuIeckue | GU3NYecCKre ¢ XUMHYECKHE CBOMCTBA,
snementos VIIA CBOICTBA TAJIOTCHOB. 3aKOHOMEPHOCTH | TOJIYICHHE M TNPUMEHEHHE TaJOreHOB B
IPYIIIBl — raloreHoB HM3MEHEHHMS CBOMCTB I'aJIOr€HOB B IUIaHE oo1ero, 0COOEHHOro H

3aBHCHMOCTH OT WX TTOJIOKEHHS B €AMHUYIHOTO.

Ilepuoanueckoii cucteme. Yemanasnusamo MPUYUHHO-

Haxoxmenue ranoreHoB B MPUPOE M | CIEACTBEHHBIE CBS3M MEXKIY CTPOCHUEM

YX ToNTydeHne. 3HaueHue u aToMa, XWMHYECKOH CBS3bIO, THIIOM

MIPUMEHEHHNE TaJIOreHOB. KPUCTAJUTMYECKOW PEMmETKH TaJIOreHOB,
uX  (QU3NYECKUMH W XUMHYECKUMH
CBOICTBaMHU.

18 Coenuuenus I"anoreHOBOIOPOIBI U Xapaxmepuszosams cocTaB, pusndeckue u | §12
TaJIOTEHOB COOTBETCTBYIOIINE UM KHUCIOTHI: XUMHYECKHE CBOKICTBa, IIONydYeHHUE U

IIJIABUKOBas, COJIsIHAS,
HOJOBOIOPOIHAS. ["anoreHunsl.
peaxkuun Ha raJloreHua-
HOHBI. IIpumenenue

COSIMHEHUM TaJIOreHOB U UX
Ouomornyeckas POJIb.

NpUMEHEHHE COCAWHEHUI TaJOreHOB C
WCTIOJB30BAHUEM PYCCKOro  (POAHOTO)
SI3bIKA U S3bIKA XUMHU.

Hasvlieams COENMHEHHS TaJOTEHOB 10
hopmyne u cocmasnsims GOPMYIBI IO UX
Ha3BaHUIO

Yemanasnusams HNPUYUHHO-
CIICJICTBEHHBIE CBSI3M MEXIy XHUMHUYECKOU

CBSI3BIO, TUIIOM KPUCTAIITNIECKOH
pPEIIEeTKH COEAMHEHUM TallOreHOB, UX
(hr3rgecKuMu Hu XUMHAYECKUMH
CBOMCTBaMH.

IIposodums, nabarwoams u onuUCvLIBAMb
XUMHYECKUH IKCTIEPUMEHT 110
PacIO3HABAHUIO TAJIOTESHHT-MOHOB C




COOJTIOZICHUEM TTPABUIT TEXHUKH
0e30MacHOCTH.

Boeinoansame  pacyeTrsl MO XHMHYECKUM
dbopMynaM H  ypaBHEHHUSM  peaKIuH,
MPOTEKAIOMINX C YYaCTUEM COEAMHEHUU
raJIOreHOB.

19 IMpakTHyeckas ConstHast KHCIIOTA - CHUIBHBIN Ymems» oOpamatecst ¢ mabopatopHbM | CTp.
paodora 2. «/3yuenue 3JIEKTPOIUT. THIIHYHBIE PEAKIUN o0OpyZOBaHMEM ¥  HarpeBaTeNbHBIMU | 12
CBOMCTB COJISTHOM KHCJIOT: B3aUMOJCHCTBHE C puOopaMu B COOTBETCTBUHU C MPaBHIIAMHU
KHCJIOTBI METaJlllaMH, OCHOBHBIMH H TEXHUKN 6C3OHaCHOCTI/I.

aM(OTEPHBIMH OKCHIAMH, Habawoams CcBONCTBA JJIEKTPOIUTOB U
OCHOBAHUAMU an)OTepHBIMI/I IMPOUCXOAAIUX C HUMHA SIBIICHUH.
KauecTBennas peaxiiyisi Ha XJIOpHUJI- Habnodame w onucvieamv peaknuu C
HOH. Y4acCTHEM DIIEKTPOIUTOB C IOMOIIBIO
€CTECTBEHHOT'0 (PYCCKOTO WIIM POIHOTO)
SI3bIKA U S3bIKA XUMUH.
Dopmynuposamo BBIBOJIBI o
pe3ysbTaTaM MIPOBEJCHHOTO
JKCTIIEPHMEHTA.

20 OO0 st OO01as XapaKTEepUCTHKA DJICMEHTOB Jlasams 0OIIyIO XapaKTEPUCTUKY aToMam, | §13

XapaKTepUCTHKA VIA - rpymnmet. Cepa B mpupose u eé MPOCTBIM BEIIECTBAM M COCITUHCHUSIM

anemenToB VI A -
xanbkoreHoB. Cepa

ToNTy4eHre. AJTTOTPOITHBIE
Monu(UKaIuy Cephl U X CBOWCTBA.
XUMHYECKHUE CBOMCTBA CEPhI U €€
IIpPUMEHEHHE.

XaJIbKOT€HOB B 3aBHCHMOCTH OT HX
nosnoxenus B [lepuoandeckoit cucreme.
Xapaxmepuszoseamv CTpOEHHE,
ajuoTponus, (pu3muecKkre M XUMHUYECKHIE
CBOWICTBa, TIONy4YeHHE W TPUMEHEHHUE
CepHl. Yemanasnusamo MIPUYUHHO-
CIIICTBEHHBIE CBSI3W MEXAY CTPOCHHEM
aToMa, XHMHYECKOH CBS3bIO, THIIOM
KPUCTAJUTMYECKOW peméTKh  cepbl, ef
(hr3rgecKuMu 74 XAUMHYECKUMH
CBOMCTBaMH.

Buinonname pacd€rsl MO XUMHYECKUM
dbopMynaM © ypaBHEHUSM peaKIui,
MPOTEKAIOIIUX C YYACTUEM CEPHI.
Ilposooumos, nabmodamv W onucvleams
XUMUYECKUN SKCIEPUMEHT IO TOPEHUIO
ceppl Ha BO3AyXE M B KUCIOpPOJE C
COOIIocHu EM MpaBUII TEXHUKHU




0€e30MaCHOCTH.

21

CepoBogopoa u
CYIbGUIBI

CepoBoIOPO/I: CTPOECHHE MOJIEKYJIbI,
(uznvecKre U XUMHYECKHE,
MOJTyYeHHE U 3HaUCHUE.
CepoBogopoanas kucnora. Cynbhuabl
U uX 3Ha4yeHue. JlroMuHO(OpEHIL.
JdemMoHcTpanus.

Komnekiust cynmsGOuaHBIX py/.

Xapaxmepuzosams coctaB, puzndeckue u
XMMHYECKHE CBOMCTBA, TOMYYCHUE U
IMPUMCHCHUEC COGI[I/IHGHI/Iﬁ CCPHI B CTCIICHU
OKHCJIEHHUS -2 C HCHOJIBL30BaAHNEM
PYCCKOTO (POTHOTO) SI3bIKA U SI3BIKA
XHUMMHHU.

Hasvieams coenmuHEHUs cepbl B CTETIEHH
OKHCIIeHUs -2 1o GopMmyIie U cocmagnsms
dbopmysibl o ux HazBauutw. Cocmasnsame
MOJICKYJISIPHBIC 1 HOHHBIC YPaBHCHUSA
peaKiui, XapakTepu3yIolUue XUMUYECKUE
CBOICTBA COEIMHEHUI CEPBI B CTENEHU
OKHCJICHUS -2.

Onucwvieamo MIPOIECC OKUCIIEHUS-
BOCCTaHOBIIEHUS, onpeodenams
OKHCITUTENH U BOCCTAHOBUTEND U
cocmagnams dNEKTPOHHBINA OanaHCc B
PEaKIHsIX C y9acTHEM Cephl B CTEIIEHU
OKHCJICHUS -2.

Ycemanasnusames npuunHHO-
CIIEICTBEHHBIE CBS3HM MEXITY XUMHUIECKOMH
CBSI3BI0, TUITOM KPUCTAITHYECKON
PEIETKY COCAUHEHUH Cephl, UX
($U3HYECKUMH U XUMUIECKUMHU
CBOICTBaMHU.

814
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Kucnopoausie
COETMHEHUS CEPBI

Oxkcup cepoi(lV), cepuucras kuciora,
cynsdutel. KauecTBeHHast peakuus Ha
CYIb(UT-NOH.

Oxkcup cepsr (VI), cepras kuciora,
cynbedatel. KpucramtoruapaTsl.
KauecTBennas peakuust Ha cynbdat-
HOH.

3anucvisams  GHOPMYIBl OKCHIOB CEPHI,
HA3b16aMb WX, ONUCHIEAMDb CBOWCTBA Ha
OCHOBE 3HAHHUH O KUCIIOTHBIX OKCHIAX.
Xapaxmepuzosams cocTaB, PU3nUecKue U
XUMHUYECKHUE CBOWCTBA CEPHOM KHCIOTHI
KaK DJJIEKTPOJIMTa C HCIOJIb30BAHUEM
pycckoro (pomHoro) s3plka M S3bIKA
XUMUH.

Cocmasnsimp MOJEKYISPHbIE U HOHHBIE
YPaBHEHUSl PEAKLHH, XapaKTepU3YIOLINX
XUMHYECKHE CBOMCTBA CEPHOM KUCIOTHI.

8§15




Pacnosnasams cynbhaT-uOHBI.

Xapaxmepusosams CBONCTBA
KOHLIEHTPUPOBAHHOM CEPHOW  KHUCIIOTHI
KaKk OKHCJIUTEIS C HCIOJIb30BaHHUEM

pycckoro (pogHOro) s3bIKa M S3bIKA
XUMHH.

Cocmasnamo ypaBHEHUS
BOCCTAHOBUTEIBHBIX PEAKIMA METOIOM
3JICKTPOHHOr0 OajaHca.

Buinoaname pacu€rbl 10 XUMHUYECKUM
(hopMysiaM ¥ ypaBHEHUSAM PEaKIIUH,
MPOTEKAIOIINX C YUaCTHEM CEPHOM
KHCJIOTHI.

Habawoams n onuceieams XUMHAYECKUN
JKCIIEPUMEHT.

23 IMpakTHyeckan Cepnas KHCIIOTa - CUJIBHBIN | Ymemsb oOpamatecs ¢ mabopatopHbM | CTp.
pa6ora 3. «3ydenne anektponauT. CBoicTBa pa30aBiCHHOM | 00OPYJOBaHMEM W  HarpeBaTelbHbIMH | 86
CBOJCTB CEpHOI CEpHOM KHCIOTHI, Kak THUIUYHON | MPUOOpaMH B COOTBETCTBHH C MPABUIIAMH
T —— KHCJIOTHL: B3aHMOJICHCTBHE C | TEXHUKU 0E30MaCHOCTH.

MeTaslaMH, OCHOBHBIMH u | Habnodams cBoWcTBA DJIEKTPOIUTOB H
aM(pOTepHBIMH OKCHJIAMH, MPOUCXOMSANINX C HUMH SBICHHI.
OCHOBaHHSIMH n amdorepHBIMU | Habniooams W ORUCHIBAMb PEAKITHH  C
THJIPOKCHIAMH, COJNISIMU. | YYACTHEM DJICKTPOIUTOB C TOMOIIBIO
KadectBennast peakums Ha cynb(har- | €CTECTBEHHOTO (PYCCKOT'O WM POIHOTO)
HOH. SI3bIKA U S3bIKA XUMUH.
Dopmynuposams BBIBOJIBI no
pe3yybTaTam MIPOBEICHHOTO
IKCIIEPUMEHTA.
24 O0mas OOmasi xapaKTEpUCTHKA DJIEMEHTOB | JJasamsb OOIIYI0 XapaKTEpPUCTUKY aToMam, | 816
XapaKTepuCTHKA VA rpynmbl. A30T, CTPOGHHE aTOMa U | IPOCTBIM ~ BEIECTBAM W COCIUHECHUAM
XUMHYECKHIX MOJIEKYIIBI. dusnueckue W | THUKTOIGHOB B 3aBHCUMOCTH OT HX

snemeHToB VA
rpynmnsl. A30T

XUMHUYECKUE CBOWCTBA M NPUMEHEHHE
azora. A30T B TIpUPOAE M €ro
Ouonoruyeckast poib.

JdeMoHcTpanmus.

Huarpamma «CoctaB Bo3gyxay.
Buneodparmentst u cnaiasl «[Itnasu
0azapb»

nosnoxenus B [lepuoanueckoi cucreme.
Xapaxmepuzosams CTpOEHHE,
¢u3nyeckue M XHMHYECKHE CBOMCTBA,

nojydyeHHe ¥ TNPUMEHEHHE a30Ta ¢
WCIIOJIh30BAHUEM PYCCKOro  (POIHOTO)
SI3bIKA U S3bIKA XUMUH.

Hasvieams  coefMHEHHWsT  a3ota IO

dhopMmyne u cocmasusims GOPMYIBI IO UX




Ha3BaHHUIO.

Ycemanasnusameo MIPUYUHHO-
CIIEJICTBEHHBIE CBSI3U MEXAY CTPOEHHEM
aToMa M MOJIEKYJNbI, BUJOM XHUMHYECKOM
CBSI3U, TUIIOM KPUCTaJUIMYECKON pelETKU
azora U ero  (uzHUeCKHMH U
XUMHYECKUMHU CBOWCTBAMHU.

Buinoanames  pacu€rsl MO0 XUMHUYECKUM
dbopMyiaM U ypaBHEHHSM  PEaKilHii,
MIPOTEKAIOIIMX C YYaCTHEM a30Ta.

25

Ammvuak. Conu
aAMMOHUS

AMMUaK, CTpOeHHE MOJIEKYJIBI U
(uznvecke CBOHCTBa. AMMUAYHAs
BOJIa, HAIIATBIPHBIN CITUPT, TUAPAT
aMMHuaka./[0oHOpHO-aKIenTOPHBINA
o0pa3oBaHUs KaTHOHA aMMOHHUSI.
BoccranoBuTenbHBIE CBONCTBA
ammuaka. Coiu aMMOHUS U UX
npuMeHeHne. KauecrsenHas peakuus
Ha KaTHOH aMMOHUSL.

Xapaxmepuzoseambo COCTaB,
CTPOCHHE  MOJEKYNBL,QpU3ndIeckue |
XUMHAYECKHE CBOWCTBA, IIONyUYCHHE W
MPUMEHEHNE aMMHaKa ¢ UCTIOIb30BAHIEM
pycckoro (pomHOro) s3bIKa M S3bIKa
XUMUH.

Ha3zvieame conmn ammonus mo Qpopmynam
U cOCMaenamo

(bOopMyITBI TIO MX HA3BAHUSIM.

3anucvieams MONEKYISPHBIE W HWOHHBIC
YpaBHEHUSI DPeaKIHid, XapaKTEepPHU3YIOIIHe
XHMHWYECKHE CBOMCTBA aMMHaka M CoJiei
aMMOHHS.

Cocmasnamo ypaBHEHUS
BOCCTAHOBHTEIBHBIX PEAKIINI C yIacTHEM
aMMHaka C IIOMOIIBI0 JJIEKTPOHHOTO
OaaHca.

Yemanasnueamo IIPUIUHHO-
CJIICACTBEHHBIC CBA3M MCEXIAY BHIaMU
XUMHUYCCKUX CBA3 eﬁ, THUIIaMH

KPUCTAJUTMYECKUX PEHIETOK aMMHaKa |
colleil aMMOHMS M WX (HU3UYECKHMH H
XMMHYECKUMH CBOHCTBaMH.

Ilposooumvs, mabmodams W onucvleams

XUMHUYECKUN IKCTICPUMEHT o
pacro3HaBaHUIO HOHOB  aMMOHHS  C
COOJTIOIEHHEM MPaBHII TEXHUKU
0€30IaCHOCTH.

Buinoanamo paC‘léTLI Io XHMHUYCCKHM
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dbopMmynaM ©  ypaBHEHHAM PpEaKIHid,
MPOTEKAIOIINX C YYaCTHEM aMMHUaKa.

26 IpakTHyeckas [Tonmyuenue, cobupanue u Honyyams, cobupame wu pacnosnasamo | C1p.
padora 4. pacno3HaBaHue amMmMuaka. M3ydenue ammuak Oobpawamoscs ¢ J1abopaTopHbIM | 94
«ITosyueHre aMMHaKa PacTBOPHMOCTH aMMHaka B BOJC H 000py/i0OBaHMEM U  HarpeBaTelbHbIMU
u I/I3yquI/Ie ero XapaKTCPpUCTHKAa OCHOBHBIX CBOUCTB HpI/I60paMI/I B COOTBCTCTBUU C ITpaBUIIaMU
CROMCTBY ruapara aMMuaka. KauectBeHHast TEXHUKHU 0€30MacHOCTH.

peaknus Ha KaTHOH aMMOHUS Habniooams v onucvieams XAMAYECKUN
IKCIIEPUMEHT C TIOMOIIbID  PYCCKOTO
(pomHOrO) s3BIKA W SI3BIKA  XUMUH.
Dopmynuposamo BBIBOJIBI o
pe3yabTaTam TIPOBEIEHHOTO
IKCIIEPUMEHTA.
Compyonuyams B TIpolecce ydeOHOTO
B3aMMOZEHCTBHS IpU paboTe B rpymnmnax.

27-28  Kucnopozcoaepskarime Oxcusl a30Ta: Hecoseodpasyromue u | Xapakmepuzoeams cocTaB, pusndeckue u | §18

COCAMHEHUS a30Ta.

KHCTIOTHBIE. A30THCTas KUCIIOTA U
HUTPHTHI.

A3OTHas KUCIIOTa, e€ OTyUYeHHEe U
cBoiicTBa. Hutpartsl.

XUMHYECKUE CBOWCTBA, TIONYyYCHHE U
pUMEHEHHE OKCHJIOB azora c
WCIIOJIb30BAHUEM  PYCCKOTO  (POITHOTO)
SI3BIKA U SI3bIKA XUMUH.

Cocmasensims MOJNEKYISIPHBIC U HOHHBIC
YpaBHEHUS PEAKIIHA, XapaKTEePU3YIOIHE
XUMHYECKUE CBOWCTBA OKCHJIOB a30Ta.

Yemanasnueams IIPUIUHHO-
CJICACTBEHHBIE CBA3M  MEXKAY BUIOM
XHUMHAYECKOH CBA3H, THUIIOM

KPUCTAJUIMYECKOH  PemETKH  OKCHIIOB
a30Ta U X QU3MYECKIMHU U XUMHUIECKUMH
CBOICTBaMU.

Xapaxmepuzoeams cocTaB, GU3HYECKHE U
XMMHUYECKUE CBOWCTBA a30THOM KHCIOTHI
KaK  dJJEKTpOJMTa, TNpPHMEHEHHEe ¢
UCIIOJIb30BAHUEM  PYCCKOTO  (POAHOIO0)
SI3bIKA U S3bIKA XUMHU.

3anuceieams MONEKyISIpHBIE W HOHHBIC
YpaBHEHHMSI DPEAKLUH, XapaKTepU3yIOIIne
XMMHUYECKUE CBOWCTBA a30THOM KHCIOTHI
KaK 3JICKTPOJIUTA.




Ilposooumys, nabmodams W oONUCHIGAMb

XUMHYCCKU T 9KCTIICPUMEHT,
XapaKTepU3yOIMH  CBOWCTBA  a30THOU
KHCJIOTBI KaK JJEKTPOITUTA, c
coOII0IeHu EM IPaBHII TEXHUKH
0e30macHOCTH.

Xapaxkmepu3oeamsb a30THYIO KUCIOTY Kak
OKHCITUTEb.

Cocmasnameo ypaBHEHUS
XUMHWYECKHE CBOMCTBA a30THOM KHMCJIOTHI
Kak OKHCIINTEIIS, C TTOMOIIBIO

3JICKTPOHHOTO Oatanca.

Ilposooums, nabaoOams M ONUCHIBAND
XAMHYECKUH 3KCIIEPUMEHT,
XapaKTepU3yroluMid  CBOWCTBA  a30THOU
KHCJIOTBI KakK OKHCJIUTEIIS, c
COOII0IEHUEM TPaBII TEXHUKH
0€e30IacHOCTH

29

docdop u ero
COCITMHEHUS

dochop, crpoeHue aToma u
amwtorponus. ochunpl. DochuH.
Oxcun dhocdopa(V) u oprodochopras
kuciora. ®ocdartel. DocopHbie
ynobpenus. MTHCeKTHIHIBI.

Xapaxmepuzosams CTpOCHHE,
AIJIOTPOITHIO, (PU3UYECKHE U XUMUYCSCKUE
CBOMCTBa, TIONy4YeHHE ¥ MPHUMEHEHUE
thocopa ¢ HCMOTB30BAaHUEM PYCCKOTO
(pomHOT0) S3BIKA W SI3bIKA XHUMUH.
CaMOCTOSITETIBHO ONUCHIBAMb CBOMCTBA
okcun pochopa(V) Kak KUCIOTHOTO
OKCHJIa U CBOMCTBa opTodocthopHOi
KHCJIOTHI.

Hnnmrocmpuposamu 3TH  CBOICTBa
YpaBHEHUSMU

COOTBETCTBYIOIIUX PEAKIIUH.

Ilposodums, Habnodame W ONUCHIBAMD
XUMHYECKU T IKCIEPUMEHT c
COOJTIO/ICHUEM MPABHIT TEXHUKH
0e3omacHOCTH.

8§19

30

OOmas
XapaKTepUCTUKA
sneMeHToB |V A-
IPyNIbl. YTIEpOL.

O6mias xapakreprucTuka 31eMeHToB 1V
A- rpynmsl: 0COOEHHOCTH CTPOCHUS
aTOMOB, POCTHIX BEILECTB U
COEIMHEHUH B 3aBUCUMOCTH OT

Jlasams 00ONTYIO0 XapaKTEPUCTUKY aTOMaM,
MPOCTHIM BEILIECTBAM U COEIUHEHUSAM
anemeHTOB |V A- rpynmsl B 3aBUCUMOCTH
or ux mnomoxeHus B Ilepuoanueckoit
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MOJIOKEHUSI 3JIEMEHTOB B
ITepuonuueckoit cucreme. YTiepon.
AJOTpONHbIE MOAN(DUKALIUK: aJIMa3,
rpadut. AMOpGHBIN Yraepos 1 ero
copTa: caxka, aKTUBUPOBAHHBIN YT OJIb.
AncopOrus. XMMHYECKHE CBOMCTBA
yraepona. Kokcoxumudaeckoe
IMPOU3BOACTBO M €TI0 NPOAYKIIHA.
KapOunpr.

JdemoncTpannu. Komnekuus
«O0pa3ipl IPUPOIHBIX COSTUHEHHIH
yriepoaa». [Toptper H. JI.
3enuHCcKorO. [lormomenne
AKTHUBUPOBAHHBIM YIJIEM
pacTBOPEHHBIX BEILIECTB MU T'a30B.
YcrpoiicTBO MpoTHBOTas3a

cucreme. Xapaxmepuzoéams CTPOCHUE,
AJUIOTPOINIO, (PU3MYECKUE U XUMHUYECKHIE
CBOICTBA, IIOJIydeHUE M IPUMEHECHHUE
aMop(HOro yriepojga M €ro COpTOB ¢
HCIIOJIb30BAHUEM  PYCCKOTO  (POJHOTO)
SI3bIKA U A3bIKA XUMUHU.

Cpasnusampb CTPOCHUE U CBOMCTBA
ajMasa u rpadura.

Onucvleams OKUCIIUTEIBHO-
BOCCTaHOBHTEJIbHBIC CBONCTBA YyIiiepoaa.
IIposooums, HabIIOOAM® W ORUCHIBAND

XUMHWYECKUH OKCIICPUMEHT C
coOroIeHNEM MIPaBUII TEXHUKH
Oe3omacHOCTH.

31

Kucnoponaconepxamnue
COCMHEHUS yriiepoa

Oxcun yraepona(ll): crpoenne
MOJIEKYIIBI, TTOTy4eHNE U €r0
csoiicra. Okcup yraepona(lV):
CTPOEHUE MOJIEKYJIIBI, OTYyIEHHUE U €T
cBoiicTBa. YrompHas kuciora. Comun
YTOIIBHOW KHUCIIOTHI: KapOOHATHI U
ruapokapOoHaTel. Texamdeckas u
MIUIIeBast COMa.

JlaGopaTopHble ONBITHI.

12 KavecTBeHHas peaKilis Ha
KapOOHaT-HOH

Xapaxmepuzosams cOCTaB, QU3MIECKUE U
XUMHYECKUE CBONCTBA, TONyYEHHE U
NpUMEHEHHE  OKCHIOB  yriepoia C
WCITOJIb30BAaHUEM  PYCCKOTO  (POITHOTO)
SI3bIKA U SI3bIKA XUMUH.

Yemanasnusame MPUIHHHO-
CIICJICTBEHHBIC CBS3M MOXKIY BHUIAMHU

XMMHYECKUX CBSI3€H, THIIAMA
KPUCTAJUTMYECKUX  PEIIETOK  OKCHIIOB
yriiepona, ux (bu3HIeCKUMHU u
XMMHYECKUMH ~ CBOMCTBaMH, a TaKxke
HpUMEHEHHEM.

Cobarooamo MpaBuiia TEXHUKH
0€30MacHOCTH  TPU  HCIIOJIBb30BAHUH

HEYHOTI'0 OTOIICHUSL.
Okasvieamb ~ TEPBYIO  TOMOIIb  IPU
OTpaBJICHUT yrapHbIM Ta30M.
Xapaxmepuzosams cocTaB, PU3NYECKUe U
XMMHUYECKHUE CBOKCTBA, IIONyYEHHE U
NpUMEHEHHE YTrONbHOW KHCIOTHI U €€
conell (kapOOHATOB M THIAPOKapOOHATOB)
C WCIOJNB30BAaHUEM PYCCKOro (POIHOTO)
SI3bIKA U SI3bIKa XUMHU.
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HUnnriocmpuposams 3aBUCUMOCTH CBOMCTB
COJIE YrOJIBHOW KUCIIOTBI OT UX COCTaBa.
Ilposooums, HabAIOOAM® W ORUCHIBAND

XUMUYECKUI JKCIIEPUMEHT c
coOII0IeHu EM IPaBHII TEXHUKH
0e30macHOCTH.

Pacnosnasams xapOOHAT-HOH.
Buinoanames  pacu€rsl MO0 XUMHUYECKUM
dbopMyiaM U ypaBHEHHSM  PEaKilHii,
MPOTEKAIOIINX C YYAaCTUEM COEAMHEHUU
yriepoja

32 IMpakTHyeckas ITonydaenue, cobnpanme u IHonywams, cobupame WM pacnoszunasams | ctp.l
padora 3. pacrio3HaBaHue YTIEKHUCIOro rasa. yraekucneii  1az Obpawjamvca ¢ | 15
«ITonydenne H3yueHue pacTBOpUMOCTH abopaTOPHBIM obopyaoBaHueM u
YIIEKHCIIOTO Ta3a 1 YIJIEKUCIIOTO Ta3a B BOJIE U } HarpeBaTellbHBIMU npubopaMu B
W3yHEHHE ero CBOHCTE» XapaKTEPUCTHKA KUCTOTHBIX CBOHCTB | COOTBETCTBHM ¢ TPaBWJIAMH  TEXHUKH

yrompHoOW KuciaoTel. KauecTBeHHas 0e30MacHOCTH.

peaxiys Ha KapOoHaT- 1 Habarwoams n onuceieams XUMHYECKUN

ruapokapOoHaT-noHb KauecTBEHHBIE | OKCIIEPUMEHT C TOMOIIBI0  PYCCKOTO

peaKuy Ha HeTpeebHbIE (pomHOrO) S3BIKA W SI3BIKA  XHMHH.

COEIMHEHUI. Dopmynuposams BBIBOJTBI o
pe3yabpTaTam MIPOBEIEHHOT0
SKCIEPUMEHTA.
Compyonuuams B Tiporiecce ya4eOHOTro
B3aMMOZEHCTBUS TIPH PadOTe B TPYITIaxX
HEMpeAeNTbHOTO CTPOSHHSL.
Habniodoams 32 XO0OOM XHMHYECKOTO
SKCIIEpPUMEHTA, OMHICHIBATH €ro W JeJaTh
BEIBOJIBI HA OCHOBE HAOIOICHUN.
Qukcuposams pe3yabTaThl IKCIEPUMEHTA
C MTOMOIIBI0 PYCCKOTO (POJIHOTO) A3BIKA, a
TaK)Ke C MOMOIIBI0 XUMUYECKUX (HOpMYIT
Y YpaBHEHUH.

33 YrneBoaopoas Heoprannueckue n opranuueckue Xapaxmepuzoeams 0coOSHHOCTH cocTaBa | 822

BEIISCTBA.

YraeBogoponabl. XUMUYECKOE
CTPOEHUE OPTaHUYECKHUX BEIECTB, KaK
MOPSIIOK COSNUHEHUS aTOMOB B
MOJIEKYJI€ TIO BAJICHTHOCTH.

Y CBOICTB OPraHMYECKUX COCTUHEHUH.
Pasznuyams nipenenvHble U HENpEAETIbHbIE
YIIIEBOAOPOBbI.

Hasvieame u  3anucvieams  HOpMyIbI
(MoneKynsipHbIE U CTPYKTYpPHBIE)




MeraH, 3TaH, KaK npeeabHbIe
YII€BOJOPOBI. DTUIIEH U aLleTUIIEH,
KaK HempeenbHble (HeHAChIIIIEHHbBIE)
yriieBonoposl. ['opeHue
yraeBoaoponoB. KauecTBeHHBIE
peaxIuu Ha HeMpenenbHbIe
COEMHEHU.

YTIIEBOIOPOJIOB.
Ilpednacamsv SKCTIEPUMEHT 10
pacro3HaBaHUIO COEAUHEHUM
HEMPEACTbHOTO CTPOCHHSL.

Habmodams 3a XOOOM XHAMHUYECKOTO
JKCIIEPUMEHTA, OIMHUCHIBATH €r0 U JelaTh
BBIBO/IbI HA OCHOBE HAOJIIOJICHU.
Qukcuposams Pe3yabTaThl IKCICPUMEHTA
C TIOMOIIBIO PYCCKOTO (POJHOTO) SI3BIKA, a
TaK)KE C MOMOIIBI0 XUMUYECKUX (HOpMYJT
Y YpPaBHEHHM.

34 Kucnoponconepxaniue OTUJIOBBIHA CIIUPT, €TI0 MOJIYICHHE, Xapaxmepuzoseamo CITUPTHI, Kak | 823
OpraHHYeCKHe MpUMEHEeHUE U (PU3UOTOTUIECKOE KHCJIOPOJICOIepIKAIIINE OpraHuYecKue
COETMHEHHNS neiictBue. TpexaTOMHBIN ClIUPT COEIVMHEHNS.

rimneprH. KadectBenHas peakiust Ha | Kaaccughuyuposams CITUPTHI o
MHOTOaTOMHBIE CITUPTHI. Y KCyCHAs - ATOMHOCTH.
MpEACTaBUTENb Kiacca KapOOHOBBIX Hazvieame mpencraButTenel omHO- U
KHCIIOT. TPEXAaTOMHBIX CIIHPTOB WM 3alKCHIBATH U3
b opMyJIbL
Xapaxmepuzosamo KHCIIOTEI, Kak
KHCIIOPOACOAepIKaIIe OpTaHUYecKHe
COETMHEHHS.
Hasvieame mnpencraButenell npenenbHbIX
M HEMpeeNbHbIX KapOOHOBBIX KHCIOT H
3aMHCHIBATh U3 POPMYIIBI.
35 Kpemuuii u ero Kpewmnwuii, ctpoenne ero atoma u Xapaxmepuzoéams CTpOeHHE aTOMOB u | 824

COCIUHCHUA

cBoiicTBa. Kpemnuii B mpupoze.
Cwmnuael ¥ cwiad. Okeug
kpemuausa(1V). KpemaueBas kucnora u
€€ COoJIH.

KPUCTAJUIOB, (PU3MYECKHE W XUMHUYECKHE
CBOIWCTBa, TIONy4YeHHE W TPUMEHEHHUE
KPEMHHS C HCIIOIB30BaHUEM PYCCKOTO
(pomHOTO) S3BIKA U SI3bIKA XUMHH.
Ycemanasnusamo MIPUYUHHO-
CII/ICTBEHHBIE CBSI3U MEXAY CTPOSHHEM
aToMa, BUJIOM XWMHYECKOW CBS3H, THIIOM
KPUCTAJUTHYECKON PEMETKN KPEMHHUS, ero
(hr3rgecKuMu u XUMHYECKHUMH
CBOICTBaMU.

Buinonname pacy€rel Mo XUMUYECKUM
(hopMynam U ypaBHEHUSIM PEaKIIUH,
MPOTEKAIOIINX C YIACTHEM KPEMHUS H €TI0




COEAMHEHNH.

Xapaxmepuzosams coCTaB, pu3nyecKue U
XMMHUYECKUE CBOWCTBA, TMOMY4YCHHE |
IIPUMCHCHUEC COCILI/IHCHI/Iﬁ KpEMHUA C
HCIIOJIb30BAHUEM  PYCCKOTO  (POJHOTO)
S3bIKA U A3bIKA XUMUU.

Cpagnueams TUOKCUIBI YTIepoa U
KpeMHus. Onucviéams BaKHEUIINE TUIIBI
MIPUPOAHBIX COCAUHEHUN KPEMHUS KaK
OCHOBHOTO 3JIEMEHTa TUTOC(EephI.
Pacnosnasams cunukat-uon/

36 CunukaTHas [Ipon3BoACTBO CTEKIIA U [IEMEHTA. Xapaxmepuzoeams CUITMKATHYIO 825

HPOMBIIIIEHHOCTh IIponykuus cuamKaTHOR IIPOMBIIUIEHHOCTb U €€ OCHOBHYIO yIp.
MIPOMBIIIICHHOCTH: ONTHYECKOE MPOIYKIINIO. 3,4
BOJIOKHO, Kepamuka, gapdop, dasHc. Yemanasnusames aHaIoruu MExay
Onrtuyeckoe BOIOKHO. Pa3INIHBIMU OTPACIISIMHU CHIIMKATHOM
JeMmoncTpauuu. BuacohparMeHTl 1 | IPOMBIIUIEHHOCTH.
cnainpl «IIpou3BOACTBO CTEKIA U
[IEMEHTa»

37 [Tonyuyenue Hemeramisl B npupoze. Onucwvleams HaXOXKIEHUE HEMETAIIJIOB B 826

HEMETALIOB DpakiMoHHas IepEroHKa KHUKOTO npupoe. Xapaxmepuzosambo
BO3/IyXa, KaK croco0 MmomydeHus (GpaKIHOHHYIO TIEPETrOHKY KHJIKOT'O
KHCIIOpOJia, a30Ta, aprona. [lonmydeHne | Bo3ayxa Kak COBOKYITHOCTh (PM3HUECKUX
(dochopa, kpeMHUS, XJIOpa, HOJIA. MPOIIECCOB. Apaymenmupogams
DNeKTPONN3 PacTBOPOB. OTHECEHHE AKTUBHBIX HEMETAIIOB K
Jemoncrpanun.  BuneohparMeHTHl | OKHCIHTEIEHO-BOCCTAHOBUTEIEHBIM
«DpakiuoHHas TEePeroHKa JKUAKOTO | Mpoleccam.

BO3JIyXay. BuaeodparmeHTst U
cmaiinpl  «llomydyenne  Bomopona,
KHCIIOpoJia u raJoreHoB

IIEKTPOTUTHYECKUM
CII0COOOM»

38 [Monyuenue [Mony4yeHnue cepHOM KHCIOTHI: CBIPbE, | Xapaxmepuzosams XUMU3M, ChIPBE, 827
BAYKHEMNIIINX XUMH3M, TEXHOJIOTHYECKAas CXeMa, | ammaparypy, HaydHbIe IPHHIIUIIBI 1 ymp.
XHMHYECKHIX METOJ KHISIIEr0 CJOsi, MPUHIMIBI | MPOIYKIIHIO TPOU3BOACTBA CEPHOM 5,6
COCTHHEHHIT TEeMI000MeHa, MPOTUBOTOKA U | kucnotel. CpasHuéams NPOU3BOACTBO

nUpKyIsaun. Oneym. CEpPHOM KUCIIOTHI C IIPOM3BOICTBOM
[TpouzBoacTeo aMMHaKa: ChIpbE, | aMMHaKa.
TEXHOJOTHIECKAs CXEMA.




JdemoHcTpanuu.

. Bugeodparmentsr u cnaiinsl
«IIpon3BOACTBO CEPHON KUCIOTHD.
BuneodpparmMeHTsl u cnaiabl
«IIpon3BOACTBO aMMHaKa.

39 O06006IIEHNE IO TEME Ypok-ynpaxHeHUE ¢ UCIIOIb30BaHue | [Iposodums OLICHKY COOCTBEHHBIX | IOJT.
«HeMeTauisl ¥ UX CaMOCTOSTEIBHON pabOThI MO JIOCTUKEHUU B YCBOCHUU TEMBI. K.K.p.
COeTHEHUS BBITIOJTHEHHUIO MTPOBEPOYHBIX TECTOB, Koppexmuposamv ~ cBOM  3HaHUSA B

3a/laHul U ynpakKHEHUH COOTBETCTBHH c IJIAHUPYEMBIM
pe3yabTaTOM
Tonyyams XuMHYECKYI0 UHGOPMAIUU U3
Pa3IMYHBIX HCTOYHUKOR.
Ilpeocmaensme uHPOpPMALIUIO IO TEMeE
«Hemeramnel» B Buae TaOMI, CXEM,
OIOPHOTO KOHCIIEKTa, B TOM YHCJIEC C
npuMmeHeHueM cpencts MKT/

40 Konrt. padora Ne2 1o
teme «Hemeranasl u ux
COEUHEHUSD)

41 [TonoxeHre METAILIOB [Monoxenune METAaJUIOB B | ObvscHAmb, YTO TAKOE METAILIBL. 828
B Ileproauyeckoil [lepronnueckoii cucreme XUMHYECKUX | Pasauuams  (GOpMBI  CyIIeCTBOBAaHHA | YIIp.
CHCTEMe, CTPOCHHE snementos JI. M. MenzeneeBa, | METajuloB:  2JE€MEHTHI M IpocThie | 6-8
ATOMOB U KPHCTAJLIOB CTpOGHHE WX aTOMOB W KpPHCTAIJIOB. | BEIIECTBA.

Meranmnmaeckas CBSI3b u | Xapaxmepuzoeams XUMHYECKHE
MeTaJTHIecKast AJIIEMEHTHI-METAJUIBI TI0 WX ITOJI0KEHUIO B
kpucramuauec | [lepuoguueckoit cucreme . n.

Kast pemérka. MenpeneeBa. I[lpoenosuposams CBOUCTBA

Odu3nveckne  CBOWCTBA  METAJUIOB: | HE3HAKOMBIX METAIJIOB IO TOJIOKEHUIO B

3JIEKTPO- ¥ TETUIONPOBOIHOCTS, Ilepronnueckoii crucTeMe XUMHYECKUX
miactuyHocTh. CrutaBel  4u€pHble U | anemeHToB /. . Menneneesa.

[IBETHBIC Ycemanasnusamo MIPUYUHHO-
CII/ICTBEHHBIE CBSI3U MEXAY CTPOSHHEM
aToMa, BUJIOM XMMHYECKOW CBS3H, THIIOM
KPUCTAJUTMYECKON PEIMETKH METaJuIOB —
MIPOCTHIX BEIIECTB U UX COCTMHECHUM.

42 OO01IMe XUMAYECKUE Meraiisl Kak BOCCTAHOBUTENH. ObvscHAMb, YTO TAKOE PSJT AKTUBHOCTH 829
CBOﬁCTBa METaJLIJIOB. 3JICKTpOXI/IMI/I‘{eCKI/Iﬁ paa METaJIJIOB. y1p.

HanpspkeHuil. Bzanmopneiicteue Ilpumensmes ero nnss XapakTepucTHkH | 4-12

MCTAJIJIOB C HEMCTaJIllTaMH, OKCUJJaMU,

XHMHYECKUX CBOMICTB MMPOCTHIX BCHICCTB-




KHCIIOTaMH, COJISIMHU.
ANIOMUHOTEPMUSL.

METAJJIOB.
0606wams cucTeMy XUMHYECKAX
CBOICTB METAJIJIOB
KaK«BOCCTaHOBUTEIHLHBIE CBOWCTBAY.
Cocmaensims MONEKYJSIPHBIE YpaBHEHHS
peakluii, XapaKTepU3yIOINX XUMHYECKHE
CBOMCTBa METAJUIOB B CBETE YyYeHUs 00
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
mporeccax, a peakiud ¢ y4acTHeM
JJIEKTPOJIUTOB, TMPEACTABIATh TAKXKE H B
WOHHOM BHJIE.

Habniooame w  onuceieams peaknun
MEXKIYy  BeIEeCTBAMH C  IOMOIIBIO
pycckoro (pomHOro) s3bIKa M S3bIKa
xuMud.  CaMOCTOSTEILHO — 1pPO8OOUNYb
OIBITHI, IMOATBEP)KIAIONINE XUMHUYIECKHE
CBOMCTBA METAJUIOB C COOMIOJEHUEM
IPaBHJI TEXHUKU 0€30I1acHOCTH.

43-44

Oo6r1mas
XapaKTepPUCTHKA
LIETOYHBIX METAIOB

CtpoeHrie  aTOMOB H  IIPOCTHIX
BEIIECTB. 3aBUCUMOCTh (PU3HUCCKUX U
XMUMHAYECKUX  CBOMCTB  LIEIOYHBIX
METaJJIOB OT 3apsA0B SAEP UX aTOMOB.
Oxkcuapl M THOPOKCUIBI IIETOYHBIX
METaJJIOB, MX IIOMy4YeHUe, CBOICTBA,
npuMeHenue.  Baxueilmume — coiu
LIEJIOYHBIX METAJIOB, UX 3HAYEHHE B
JKUBOM U HEXUBOU MPUPOJIE U B KU3HU
YeJOBEKa.

ObvsacHAmb ~ STHMOIIOTHIO  Ha3BaHUS
TPYHIBI «IIETTOYHBIE METaLTBD.

Jasamp 00IIyI0 XapaKTePUCTHKY
MIETIOYHBIM METaIJIaM IO WX TIOJOXKEHHIO
B Ilepuoauyeckoil cucTeMe XMMHUYECKHX
anemenToB Jl. 1. Menneneena.
Xapaxmepuzosamo CTpOEHHUeE,
(m3mueckre W XUMHYECKHE CBOMCTBA
IIETIOYHBIX METAJUIOB B CBeTe 0O0IIero,
0COOEHHOTO U €IMHUYHOTO.
Ilpedckazvieamp (uznueckmne u
XUMHYECKHE  CBOWCTBA  OKCHIOB U
TUAPOKCHIOB IIEIOYHBIX METAJUIOB Ha
OCHOBE UX COCTaBa W CTpPOSHHS U
MOJITBEPXKAATh TPOTHO3BI YPAaBHEHUSMHU
COOTBETCTBYIOIIMX PEAKIIUM.

Ilposooums pacdyérel TO XUMHYECKHM
dbopMynaM © ypaBHEHUSM peaKIui,
MPOTEKAIONIMX C YYaCTHEM IIETOYHBIX
METaJUIOB ¥ X COSINHEHUH.
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45-46 | O6mmas CtpoeHue aTOMOB U TPOCTHIX Obvscusms ~ STUMOJIOTMIO  Ha3BaHus | 8§31,
XapaKTEePUCTHKA BEIIECTB. 3aBUCUMOCTh (DU3NUECKHX TPYIIIBI «IIETOYHO03EMETBHBIE METaJITbD».
IEJIOYHO3EMENTbHBIX IIeJI0YHO3EMETbHBIX METAIJIOB OT Jasamwb o01IyIO XapaKTEPUCTUKY
METAIIIOR 3apsAa0B Aaep ux aToMoB. OKCHJIBI U meraiuiam HA rpynmsl (ménog=o-

THUAPOKCUBI MIETOYHO3EMETbHBIX 3eMeNbHBIM MeTajllaM) 10 UX MOJI0KEHUIO
METaJIJIOB, UX MOJYy4YEeHHE, CBOMCTBA U | B [lepuognueckoi cucteMe XUMUYECKUX
IpuMeHeHne. BaxHeimme conu anemeHnToB /. Y. Meneneesa.
MIET0YHO3EMETbHBIX METAIJIOB, Xapaxkmepuzosams CTPOECHUE,
UX3HAYEHHUE B IPUPOJIE U KHU3HU (du3nIecKre U XUMHUYECKHE CBOMCTBA
yenoBeka. KapOoHaTs! u HIETOYHO-3€MENbHBIX METAIIJIOB B CBETE
TUAPOKapOOHATHI KaJIbIIHSL. 00111ero, 0COOEHHOT0 U STMHIUYHOTO.
JdeMoncTpaumu. ['amenre n3sectu IIpedckazvieams puzndeckue u
BOJIOM. XUMHYECKHE CBOHCTBA OKCHIOB U
JlaGopaTopHbIii ONBIT. TUAPOKCHI0B MeTaiioB HA rpymmbl Ha
13.TTony4eHue U3BECTKOBOM BOJIBI U OCHOBE MIX COCTaBa M CTPOCHHS U
OITTBITHI C HEH noomeepaicoams POTHO3BI YPaBHEHUSIMHU
COOTBETCTBYIOIINX PEAKITUH.
Ilposooums pPacu€Tsl 1O XUMHYCCKUM
dopMynaM W ypaBHEHHSM peaKiuu,
MPOTEKAIOMIUNX C YYacCTHEM IMIETOYHBIX
METAJUIOB U UX COCIUHEHUI.
47 JKécTkocTh BOIBI U JKéctrocTs BOMIBI: BpeMEHHAS U ObvsacHAMb, 9TO TAKOE «KECTKOCTh 832
CIOCOOEI €6 roctostHHast. CriocoOb!l yCTpaHeH s BOZBD».
yCTpaHeHHs BpPEMEHHOM JKECTKOCTH. Pasnuuams BpeMeHHYIO U TIOCTOSTHHYIO
yCTpaHEeHHUs MOCTOSIHHOM JKECTKOCTH. JKECTKOCTh BOJBL. [Ipednazams CiocOObI
WNonurtsr. yCTpaHEeHUs KECTKOCTH BOIBI
JdeMoHcTpanunu. IIposooums, nabniooams 1 onucwvleams
ITony4yenue x€cTkol  BOABI XUMUYECKUH HKCIIEPUMEHT, C
B3aUMOJICHCTBHEM  YTIIEKHUCIIOTO  C | COONIOZCHHEM IPABHII TEXHUKH
W3BECTKOBOM  BOJOW.  YcTpaHeHHe | 0€30MacHOCTH.
BPEMEHHOM JKECTKOCTH KHIISTYCHHEM U
100aBKOM COJBI. Ycrpanenue
HOCTOSIHHON  KECTKOCTH  HOOABKOU
COJIBL.
48 IpakTnueckasn [Tonyuenue x€cTKON BOABI Tonyuams, cobupams M pacnozuasams | CTp.
B3aUMOJIECTBUEM YIIIEKHCIIOTO € yrnekucnelii  ra3  Obpawamvca ¢ | 166

padora 4. «Ilonydyenne
JKECTKOM BOJBI U
CIIOCOOBI €€
YCTPaHEHHUSI»

M3BECTKOBOM BOAOH. YcTpaHeHue
BPEMEHHOM KECTKOCTU KUIISTYEHUEM U
n00aBKOH conpl. Y cTpaHeHHe

nabopaTopHBIM 00opynoBaHHEM u
HarpeBaTelbHBIMU npubopaMu B
COOTBETCTBUM C MpaBUJIaMH TEXHUKHU




MMOCTOSHHOM >KECTKOCTH J00aBKOMI
conbl. UcnipiTanue XECTKOM BOJBI
pacTBOPOM MbLja

0€30ITaCHOCTH.

Habniooams u onucvléamv XAMHUYECKHUI
9KCIEPUMEHT C TOMOIIBIO  PYCCKOTO
(poaHOro) s3pIKa M sA3bIKA  XHUMHL.

Dopmyruposams BBIBOJIBI o
pe3yabTaTam MIPOBEICHHOT'O
JKCIIEPUMEHTA.

Compyonuuams B TIpoOIEcCE yueOHOro
B3aMMOJICHCTBHS ITPH pabOTe B TPYIIax

49 AJFOMUHUM ¥ €ro CoenuHEHUS aTIOMUHUS B TIPUPOJIE. Xapaxmepuszosams amoMuHuii 1m0 ero | 833
COETMHEHUS XHUMHUYECKHUE CBOMCTBA aJIFOMHUHHSL. noyiokeHuto B Ilepuonnueckoil cucreme
Oco0eHHOCTH OKCHJIa U THAPOKCHAA XUMHAYECKUX 3JIEMEHTOB . n.
ATIOMUHUS KaK aM()OTEpHBIX Menneneena.
coenHeHui. Baxknelmue conu Onucvieamy cTpoeHue, (U3NYecKue u
AJTIOMHUHUS (XJIOpH, Cyibdar). XUMHAYECKUE CBOICTBA ATTIOMUHUS,
Jemoncrpanun. BuneopparMeHTsl 1 | MOATBEPXKJasi WX  COOTBETCTBYIOUIHMMU
cnaiiael «OKCHIT aTFOMIHHUS U €70 YpaBHEHUSIMU PEaKIINi.
MOIH(PUKATIII. Obvsacusamb  NTBOWCTBEHHBIH  XapakTep
XUMHUYECKUX CBOWCTB OKcHIa |
TUAPOKCH]IA ATIOMHHUS.
Konkpemusuposams dMEKTPOIATHIECKOE
METaJUIOB ~ ONHACAaHWEM  TPOW3BOJCTBA
AJFOMHUHHSL.
Ycmanasnuseams 3aBuCHMOCTh OOMacTeit
MIPUMEHEHVS] AIFOMHHUS U €70 CIUIaBOB OT
CBOIICTB.
IIpogooums pacdérsl TO XUMHYECKHM
dbopMynaM © ypaBHEHHSIM  PEaKIlHii,
MPOTEKAIOMINX C YJaCTHEM ANIOMHHHS
€ro COeINHEHUN
50-51 Keneszo u ero Oco0eHHOCTH CTPOEHHS aToMa Xapaxmepuzoeams TONOXKEHHE xene3a B | 834
COCTMHEHUS xenesa. JKeneso B mpupoe. [lepuonnyeckoli cucTeMe XUMHYECKUX | YIIp.
Baxuneiimme pyast xene3a. OKCUABL U | 3JIEMEHTOB I. n. Menpeneesa, | 4-9
ruapokcus xenesa(ll) u (11). Conn 0COOEHHOCTH CTPOCHUS aTOMA. o
xeneza(ll) u (111). OOHapyxenune Onucvieamv (HU3NYECKUE U XUMUYECKHE | BapH
HMOHOB KaTUOHOB KEle3a B PaCTBOPE. CBOWCTBAa Kerle3a, IMOATBEPXKIAas WX | aHTa
3HayeHUe COeAMHEHUM JKene3a. COOTBETCTBYIOIIMH YpaBHEHUSIMU | M
peaxIuii.

ObvsicHamp HAINUNE ABYX T'CHCTUYCCKUX




PAZIOB coenMHeHHI xene3a Fe* u Fo** .
Yemanasnusams 3aBEUCMMOCTD OOnacTel
MPUMEHEHMS JKelie3a U ero CIUIABOB OT
CBOICTB.

Ilposooums pacuéTsl MO XUMHUYECKUM
dbopMynaM H  ypaBHEHHUSIM  peaKIuH,
MPOTEKAIONINX C y4acTHEM KeJle3a U ero
COEIMHEHUN.

Habniooame wn  onuceieams peakuuu
MEKJy  BEIIeCTBAMH C  ITOMOIIBIO
pycckoro (pogHOro) s3bIKa M S3bIKA
XUMHUH.

52

IIpakTuyeckas
pabora 5

«Pemenue
AKCIIEPUMEHTAIBHBIX
3aj1a4 1o TeMe
«Metambn»

Pemenue 9KCIIEPUMEHTAJIBHBIX
pacrno3HaBaHuE U MOJIy4eHU e
METAJIJIOB M MX COETMHEHUMN.

DKCIEPUMEHTATBHO uccneooeams
CBOWMCTBAa METAJJIOB W WX COCIWHEHUH,
pe]_HaTI) BKCHepI/IMeHTaJIBHBIe 3aa4u 110
Teme «MeTajabDy.

Pabomamo c 1abopaTOPHEIM
o0opynoBaHMEM W  HarpeBaTeIbHBIMH
MPUOOpPaMHU B COOTBETCTBHH C TPABHIIAMH
TEXHUKHU OE30ITaCHOCTH.

Habnrooams cBOWCTBA METAIOB M HX
COEJMHEHUN U SBJIEHUMN, MPOUCXOIAIINX C
HUMH.

Onucvleams XUMHUIECKHA SKCIIEPUMEHT C
MIOMOIIIBI0 PYCCKOTrO (POTHOTO) SI3bIKA M
SI3bIKA XUMHUH.

Dopmynuposams BBIBOJIBI 1o
pe3yabpTaTaM MIPOBEIEHHOT0
SKCIIEpUMEHTA

Onpeodensims (UCXos U3 yueOHOI 3a1a49n)
HEOOXOAUMOCTh HCIOJIb30BaHUS
HaOIIO/ICHUS UJH DKCIIEPUMEHTA.

Crp.
177
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Koppo3sust meramios u
CHOCOOBI 3aUTHI OT
HEeE

Koppo3zust xumuueckas u
DJICKTPOXUMHYCCKaAs. 3aH_II/ITa
METAJIJIOB OT KOPPO3HHU.
JdeMoHcTpanuu.

KOJ’IJ’ICKL{I/IH «XHUMHYECKHE HCTOTYHUKH
TOKa)).P€3yJ'IBTaTLI JJIHUTCIBHOI'O
OKCIICPUMCHTA MO U3YUYCHUIO

ObvscHAMb, 9TO TAKOE KOPPO3USL.
Pasnuuame XUMUYECKYIO u
IIEKTPOXUMHYECKYIO KOpPO3HUH.
Unnrocmpuposams IOHATUS KKOPPO3HSI,
KOPPO3US», «ANIEKTPOXUMUYECKas
KOPPO3Us» IPUMEPAMH.
Xapaxmepuzoeamsv cIOCOOBI 3aIUTHI

835
ymp.
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o
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KOppPO3UH CTAJIbHBIX U3JICIHUHI B
3aBUCUMOCTH OT yCHOBHfI IMpoLIecCCoOB.

MCTAJIJIOB OT KOppO3HUU

54-55 Mertasuisl B IPUPO/IE. Merannsl B Iprpojie: B CBOOOIHOM Knaccugpuyuposams hopmel npupoansix | 8§36
IMougrue o BUJIC ¥ B BUJIC COCTMHEHUH. COEMHEHN MEeTaJlIoB. yrp.
METaILTyprHH [Monsitue o Merayunypruu. YépHas u Xapaxmepuzoseamw 001IHE CLIOCOOBI 3-9

[[BETHAsI METAJTyprHsl. MIOJTy4EHHsI METAJJIOB: MTUPO-, TUAPO- U
[Mupomeramtyprus, 3JIEKTPOMETAILTYPTUH.
THAPOMETAILTYprus, Koukpemusuposams 3111 CI0COOBI
3eKTpoMeTauryprus. JloMeHHbII IIPUMEPAMU U YPABHEHUSIMU PEAKIUH C
nporecc. [lepepaborka uyryHa B COCTaBIICHHEM DJIEKTPOHHOTO OaslaHca.
CTaJIb. Onucvieams TOMEHHBIN TIPOIIECC 1
DJEeKTpONn3 pacIiaBoB. 3JIEKTPOITUTHYECKOE MOTydeHNE
Jemoncrpauun. BuneopparMeHTs 1 | MeTaloB.

cnainpl «II[pon3BOICTBO UyTyHA U Paznuuame 4€pHble U IBETHBIE METAILIbI,
ctanm». BuneodparMeHTs! U craiapl YYT'yHBI U CTaJH.

«M3nenvst ©3 9yryHa M CTaJm».

BungeodbparMeHTHI U CITali bl

«I[Ipor3BOACTBO AMFOMIHHS.

56 O0600111eHME 3HAHU IO Ypok-yIpaxHEeHHE C UCIIOIb30BaHNE IIposooums OIICHKY cobctBeHHBIX | [Tomr

TEME ((MeTaHHBI)) CaMOCTOSITEIILHOU pa60TI:I 110 I[OCTI/I)KCHI/Iﬁ B YCBOCHHHU TEMBI. K
BBITIOJTHEHUIO ITPOBEPOYHBIX TECTOB, Koppexmuposams ~ cBOM  3HaHUA B | K.p.
3aJaHUM U yIpaKHEHUH. COOTBETCTBUU c IJTAHUPYEMBIM

pe3yIBTATOM

Tlonyuams xuMudecKyo WHGOPMAIUU U3
Pa3IMYHBIX HCTOYHUKOB.

Ilpeocmasnams WHPOPMAIMIO TIO TEMeE
«Meramnel» B BUAE TaONMUI, CXeM,
OIIOPHOTO KOHCIIEKTa, B TOM YHCIE C
npumeHenuem cpeacts UKT.

57 KonTpoabHas pa6ora
3 mo TeMe «MeTanabny

58 XumMuueckas Crpoenue 3emiu: sApo, MaHTus, | Mumezpuposams CBENECHUS 11O 837

OpraHHu3aIus TMIaHEThI
3emis

3eMHas KOpa, X XMMHUYECKHH COCTaB.
Jlutocdepa n e€ XMMUYECKHI COCTaB.

MuHepaisl. Pyner. OcanouHnsle
noponel.  [lome3Hele  MckomaeMsle.
XUMUYECKUN  COCTaB  THIPOCHEPHI.

(uznyeckolt reorpaduu B 3HAHUS O
XUMHUYECKOW OpraHU3alyy IJIaHETHI.
Xapaxmepuzosamb XUMAUYECKHI COCTAB
Te0JIOTHYECKUX 000JI0ueK 3eMIIH.
Pasznuyames MuHepassl 1 TOpPHBIE TOPOJIHI,




XUMUYECKUN COCTaB aTMOC(EPHI.
Jdemoncrpauun. BuneopparmeHTs
«Ctpoenue 3emin U €€ XUMHUYCCKHUI
coctaB». Komnekuuss MuHepanoB u
ropubix Tnopoxa. Komrekius «Pynst
METAJJIOB.

JlaGopaTopHbie ONBITHI.

14. V3y4yenue rpaHuTa.

B TOM 4HCJIC U PY/BbI.

59 OxpaHa OKpy»KaroIei Ucrounuku XUMUYECKOTo | Xapakmepu3o6ams ACTOYHUKA 838
CpeJibl OT XUMHYECKOTO 3arps3HEHHsI  OKpYJXKAaloIleH  cpelbl. | XUMUYECKOro 3arpsi3HeHHUs] OKpYKaloled | ymp.
3arpsI3HCHUS. I'nobanbHble OKOJIOTUYECKHUE | CPEIBI. 6,7

po0OIeMBI yenoBedecTBa: | Onucviéamsy T100aTbHBIE SKOJIOTHYECKUE
ITapHUKOBBI MpOoOJIEMBI YeTIOBEUECTBA, CBSI3AHHBIE C

3¢ deKT, KUCIOTHBIC XUMHYECKUM 3arpsa3HeHueM. /Ipedrazamo
JOXIH, O30HOBBIC JBIPBI. IIyTU MUHUMU3ALIUN BO3ZICI>'ICTBPI$I
COTPYTHHYECTBO B 00IACTH OXPAHEI XUMHYECKOTO 3arps3HEHHs Ha
OKPY’KaIOIIEeH Cpeibl OT XUMHUYIECKOTO | OKPYXKAIOMIYIO CPEmdy.
3arpsi3HEHMsL. IIpu6ooums puMeEpPH MEXTYHAPOTHOTO
XUMHUSD. COTPYOHHUYECTBA B OOJIACTH OXPaHBI
JeMoncTpaunu. BuneopparMeHTsI U | OKPYKAIOIICH CPelibl OT XUMHUECKOTO
cmaiiapl «I['J106ambHBIE SKOJOTHYECKUE | 3arps3HCHUS
MIPOOJIEMBI YETTOBEYECTBAY

60 BemectBa CtpoeHue aToMa B COOTBETCTBUH C Ipedcmasniames wuHGOpMAIHIO M0 Teme | §39
MTOJIOKEHNEM XUMUYecKoro anementa | «llepmompnueckuit 3aKOH u | ymp.
B [lepuonnueckoii cucreme. [lepronnueckas cucrema /. n. | 1-12
Crpoenue BELIECTBA! MeHnpaeneeBa B CBETE€ TEOPUH CTPOCHUS
XUMHYECKasi  CBS3b u aToMa» B BHUJE TaOIUIl, CXEM, OIIOPHOTO
KPUCTAITMIECKUE PEIIETKH. KOHCIIEKTa, B TOM YHCIIe C IPUMEHEHUEM
3aBUCHMOCTH CBOMCTB 00pa30BaHHBIX | CPEICTB WKT.
3JIEMEHTaMH MPOCTHIX BEIIECTB Buvinonname TecToBble 3a]aHAS TIO TEME.
(MeraioB, HEMETAIUIOB, OJIaropoMHbIX | [Ipedcmasiames WHOOPMAIIUIO TIO TeEMe
ra3oB) OT MOJIOKEHHS SJIEMEHTOB B «Bunpl XMMUYECKHX CBs3€d W THIIBI
[lepronnueckoii cucteme. TUmonorus | KpUCTANIMYECKUX PemETOK. B3anMocBs3b
HEOPraHMYECKUX BEIIECTB, JEJICHUE UX | CTPOGHUS M CBOWCTB BELIECTB» B BHJE
Ha Kyaccel v rpynnsl. [IpeacraBurenn. | Tabnui, cxeM, OMNOPHOI'O KOHCIIEKTa, B

TOM uncie ¢ npumeneHuem cpencts UKT.

61 XUMHAYECKHE [Ipu3Haky 1 ycroBus MPOTEKaHUSA Ilpeocmasnams unpopManmo 1o Teme | 840

peakuuu XUMHAYECKUX peakuuil. Tunonorus «Knaccudukanuss XUMHUYECKHX peakuuid | ymp.
XUMHAYECKUX PEaKIUil [0 pa3IMuHbIM | O pas3nuuHbiM  npus3HakaM. Ckopocts | 1-9




OCHOBaHMAM. Peakniuu HOHHOrO
ooMena. OKUCIUTEIBLHO-
BOCCTAHOBHUTCIIBHEIC peaK]_[I/II/I

XUMHUYECKUX PEaKIuii» B BHUAC TaONHII,
CXEM, OIOPHOI'0 KOHCIIEKTa, B TOM YHCIIE
¢ npuMenenuem cpeacts UKT.
Buinonnusame TecToBbIe 3a/1aHUS IO TEME.
Xapaxmepu3zoeams OKUCIUTEIHHO-
BOCCTAaHOBHUTEBHBIC PEAKIIHH,
OKHUCJIUTENb U BOCCTAHOBUTEb.
Omauyams TOT TUM PEAKIHNA OT PEeaKIIHit
obMmeHa. 3anucvieams ypaBHEHUS
OKHUCJIHTENEHO-BOCCTAHOBUTEITHHBIX
peaKInii ¢ TOMOIIIBIO IEKTPOHHOTO
Oananca.

62-63 OCHOBEI XHUMHYECKHE CBOWCTBA MTPOCTHIX Xapaxmepuszosams obiine, ocodennsie u | 841
HEOPraHMYECKON BEILECTB. XapaKTEPHbIE XUMHUECKHE VHJMBHTyaJIbHBIE CBOWCTBA KUCIIOT, yrp9,
XUMUIH CBOICTBA COIE0OPA3yIOIIUX OKCUIOB, | OCHOBaHMIA, COJell B CBETE TEOPHH 10
TUJIPOKCHJIOB (OCHOBAHMIA, KUCIIOT 1 AJIEKTPOIUTHYECKOMN TUCCOLIUAIIHH.
aM(pOTEPHBIX THIPOKCHIOB), COJICH. Apaymenmupogams BOZMOXKHOCTb
MPOTEKAHUS] XUMHUYECKUX PEAKIIUH B
pacTBopax 3JMEKTPOIHUTAX UCXOJIS U3
ycnoBuid. Krnaccuguyuposamo
HEOpraHWYEeCKUE BEIIECTBA 110 COCTAaBY U
CBOICTBaM.
Ilpusooums IpUMEpPHI TIpEACTaBUTEN CH
KOHKPETHBIX KJIACCOB M TPYIIIT
HEOPraHWYECKUX BEIICCTB
64 [ToBTOpEHUE 1 TecTupoBaHue, pelieHue 3a1a4 1 Bvinonnsame TeCThI B yIIpaKHEHUS,
O606H_ICHI/IC II0 TEME. BBIINIOJIHCHHUC ynpan(HeHHﬁ 10 TEMC pewams 3ala9u 110 TEME.
[Moaroroska k KP 1Iposoodums onieHKy cOOCTBEHHBIX
JOCTIDKEHUN B YCBOCHHU TEMBI.
65 KonTtp. padora Ne4
«HToroBas 1o Kypcy
OCHOBHOM IIIKOJIBDY
66 AHanu3 KOHTp. paboThI.
67 JloBTOpEeHuE TeMBbI
«MeTtamib
68 IToBTOpEHUE TEMBI

«HemeTamis»







